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FERRANTI 


TECHNICAL HANDBOOKS 


SILICON SEMICONDUCTOR 
DEVICES. 

CONTENTS: 

VOLUME | 

Silicon Diodes 

Silicon Power Rectifiers 
Switching Diodes 

Voltage Reference Diodes 
Voltage Variable Capacitors 
Silicon Photocells 


VOLUME II 

Silicon Transistors 

Solid State Circuits 
Radiation Detectors 
Special Purpose Products 


VALVES & CATHODE 
RAY TUBES 
CONTENTS: 

Receiving Valves 
Television Tubes 
Industrial Valves 
Industrial Cathode Ray Tubes 
Microwave Devices 

High Vacuum Equipment 


The above Handbooks are available on a 
subscription basis at a cost of £1-0-0 
per volume. This covers a special binder 
with a complete set of data sheets, plus 
additional and amended sheets as and 
when they are issued. Send for an official 
order form now. . 


FERRANTI LTD. GEM MILL 
CHADDERTON - OLDHAM - LANCS 


Telephone: MAIn 6661 


London Office: Telephone: TEMple Bar 6666 
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JANUARY, 1964 


‘The newly improved model of this famous 


AVO pocket size multi-range instrument 
has been enthusiastically acclaimed in all 
parts of the world for its high ‘standards of 
accuracy and dependability as well as for its 
modern styling, its highly efficient internal 
assemblies and its resistance to extremes of 
climatic conditions, 


ANY OF "ED AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, 8.W.1. ViCtoria 3404 (12 lines) 
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WIRELESS WoRLD 


It is simple to use, one rotary switch for 
instant range selection, only one pair of 
sockets for all measurements, and a 23- 
inch clearly marked scale-plate. It is 
supplied in an attractive black carrying 
case complete with interchangeable test 
prods and clips, and a multi-lingual instruc- 
tion booklet. 


4W W—008 FOR FURTHER DETAILS. 


to send you 
a full speci- 
fication of 
this great 
little instrument. It measures only 
73 x 4 x 13 ins. and weighs only 24 ozs. 


D.C. CURRENT: 100A f.s.d.—IA f.s.d. in 5 ranges, 
A.C. VOLTAGE: |0V. f.s.d.—1,000V f.s.d. in 5 ranges. 
D.C. VOLTAGE: 2.5V.f.s.d.—1,000V fis.d. in 6 
ranges, 
D.C. MILLIVOLT range: 0 —l00mV f.s.d. 
RESISTANCE: 0-2MQ in 2 ranges, using 1.5V cell. 
SENSITIVITY: 10,000Q/V on d.c. voltage ranges. 
1,009Q/V on a.c. voltage ranges. 
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FM Radiotelephone 
Supreme 


unequalled for — 
compactness 
performance & 
rugged reliability 


@ 25 or 50 kc channels ’ 
@ Full 2 watts audio output 
12 watts RF 
m Up to 8 channels 
m@ Robust splash and dustproof 
diecast case 
m Modular unit construction 
80% transistorised 
m Printed circuits throughout 
m@ Negligible battery drain— 
.less than parking lights 
a demonstration cannot fail fo convince you m Selective calling facilities 
: available as standard 
@ Fully tropicalised 


panna 
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6 W STEREO AMPLIFIER KIT 
Model S-33 


A versatile high-quality 
self-contained STEREO/ 
MONAURAL Amplifier 
with adequate output for al’ sing room. Can 
be used to convert a favourite (monaural) 
radjogram into a stereo-radiogram. 3 watts 
; 0.3% distortion at 2.5 w/chni.; 
, inputs for Radio (or Tape) 
and Gram, Stereo or Monaural; Ganged 
controls. Sensitivity 200 mV. £13 7 6 


6 W HI-FI STEREO AMPLIFIER 
KIT Model S-33H An_ inexpensive 


stereo-mono am- 
plifier with the high sensitivity necessary for 
lightweight miniature ceramic pick-ups 
(e.g., Decca Deram)., De luxe version of the 
S-33 with attractive two-tone grey Perspex 


ee £15.17.6 
5 WHI-F! MONO AMPLIFIER 
KIT Mode! MA-5 
A low-priced general 


purpose Hi-Fidelity am- 
plifier based on the popular 
S-33 and intended for those 
who do not require a stereophonic system. 
Separate bass and treble controls. Gram and 
Radio inputs. Suitable for most crystal 
pick-ups. A printed circuit simplifies con- 


struction. £10.19.6 


HI-FI SINGLE CHANNEL 


AMPLIFIER KIT Model MA-12 


A compact high fidelity 
power amplifier (including 
auxiliary power supply), 
12 watts output. Wide 
frequency range and low 
distortion. A variable 
sensitivity control is fit- 
ted enabling it to be used 
with an existing amplifier in a stereophonic 
system. Other applications include sound 
reinforcing systems, transmitter modulators, 
for use with tape recorders, also as a general 


purpose laboratory amplifier. £11 18 0 


STEREO-HEAD BOOSTER KIT 
Model USP-|! 


Hi-Fi Stereo Pre-amplifier for low-output 
Hi-Fi P.U.s Input 2 mV. to 20 mV. Output 
adjustable from 20 mY. to 2 V. 40-20,000 c/s. 
Also suitable as low-noise 

R.C.-coupled amplifier. £7.7.6 


STEREO CONTROL UNIT KIT 
Model USC-I 


Incorporates all worth- 
while features for high 
fidelity stereo and mono. 
Push-button selection, accurately matched 
ganged controls to +1 dB. Negative feedback 
rumble and variable low-pass filters. Printed 
circuit boards. Accepts inputs from most 


tape-heads and any stereo or £19.10.0 


mono pick-up. 
PV PMV PYPY®UPYPVPY PUVA AANA 
§ Range of Assembled and Fully Finished 


§ HI-Fi EQUIPMENT CABINETS 

; By arrangement with RECORD 
HOUSING we can now supply you with 

any one of their large range of fully 


finished Equipment Cabinets. 
May we send you details? 
(Ue LAT RN, ae SRE 
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All Heathkit models are available ASSEMBLED and TESTED Prices on request. 


WIRELESS WORLD 
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PUBLIC ADDRESS 
AMPLIFIER KIT Mode! PA-I 


This is a multi-purpose, high output, 
compact unit suitable for vocal and 
instrumental groups, guitars, elec- 
tronic organs, etc. 4 inputs for 


guitars, mics., record players. Has 
many features found only in expen- 
sive equipment i.e., 50 watt R.M.S. 
(100 watts pk.) output, two heavy 
duty speakers. ‘‘ Magic Eye’’ vol. indicator, variable 


tremolo, elegant cabinet. 


Send for full details. £54.15.0 
Pancceneen MALVERN eens 
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§ HI-Fl EQUIPMENT CABINET KIT § 
" AN ATTRACTIVE CABINET in : 
§ modern style designed to house 5 
y all your Hi-Fi equipment (in- § 
iy cluding tape deck and full-sized § 
§ transcription record © player). § 
Ny The cabinet parts are veneered 5 
5 -and pre-drilled, with edging in 5 
§ i Panoplex plastic strip for ease § 
§ of finishing. Complete with everything you need iN 
§ for assembly, including screws, hinges and even a 5 
5 patsew! eek me aes white ’’ for finishing to chcice. § 
ize 39% x 32x 212in. 
oe £18.1.0 } 
[ae ee) MANMAADVAANAAADRADPADAAAAAAADL | 


TAPE AMPLIFIER KITS 


Models TA-IM and TA-IS 


This Combined Tape Record-Replay Amplifier is available 
in both monophonic and stereophonic models. Model 
TA-IM can be modified to the stereo version with modi- 
fication kit TA-IC. 


TA-IM £19/18/- TA-IS £25/10/- TA- ic £6/15/- 


TELEPHONE AMPLIFIER KIT 
Model TTA-! For Home, Office or Shop 


Don’t be tied to your telephone. 
By placing handset on Amplifier 
cradle you can talk or listen with 


both hands free. All transistor 
circuit, inductive pick-up coil, built- 
in speaker and volume control. 


9 y. battery operated. Ivory toned cabinet. 


Size 6 x 53 x 9fin. deep. 


£7.9.6 
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Hi-Fl CABINET KIT 


Will accommodate: Tape Deck 
and/or Record Player, F.M. Tuner 
and Stereo Amplifier. For those 
with limited floor space speaker 
systems can be housed at each 
end. For this purpose a loudspeaker kit comprising 
two 4in. plus 8in. speaker systems, balance unit, 
speaker grille, cutting template, padsaw and mount 
ing details are also available. Neutral hardwoods have 
been carefully selected so that the finished product 
can be stained and polished to. individual choice 
There is storage space for records, etc., also for 
power amplifiers. Dimensions: length 46%in., height 


30in., depth 21in. 
Mk. | for Tape Deck or Record Player... £17 3 6 
Mk. Hl for both T/D and R/P............... £18 10 0 


BAA AAUPAUAAUA PU UADAAPAAAAAME 


Dexcreasraaaaaaaaaaaaaaacaaaael ] 


TAPE DECKS Are available as ‘‘ packaged deals ”’ 


with other equipment. Details on request. 
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So easy to use 
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MONO CONTROL UNIT KIT 
Model UMC-1 
Ideal for use with MA-1I2 


or similar amplifier. Out- 
put 0.25 y. Send for full 


rey aa £8.12.6 


Hi-Fi STEREO AMPLIFIER KIT 
Model S-99 


Gives 18 w. output (9 
per channel with 0.2 per 
cent, distortion at 9 w. per 
channel). It has ganged controls. STEREO/ 
MONAURAL gram., radio and tape recorder 
inputs and push- button selection as well as 
many other first-class features well above 
its price range. In grey metal cabinet with a 
golden surround and Perspex panel. Also 


ultra-linear push-pull output. £27 19 6 


Printed circuit construction. 


HI-Fl SPEAKER SYSTEM KIT 
Model SSU-I 


Ducted port. bass 
cabinet, ‘‘ in the white. 
Frequency response is 
40-16,000 c/s. Power rating 
25 watts. Matched speaker 
units 8in. high flux (12,000 
lines) with hyperbolic cone 
and 4in. wide angle dis- 
persion type for higher 
frequencies. : 
With legs £11/12/-. 


reflex 


£10.17.6 


“ COTSWOLD ”’ SPEAKER 
SYSTEM KIT 


This acoustically designed 
enclosure measures 26 x 23 
x |44in., and houses a spec- 
ial 12in. bass speaker with 
2in. speech coil, elliptical 
middle speaker together 
with a pressure unit to 
cover the full frequency range of 30-20,000 c/s. 
Its polar distribution makes it ideal for really 


Hi-Fi Stereo. Delivered complete, with 
speakers, cross-over unit, level control, 
Tygan grille cloth, etc. Left ‘* in the white ”’ 


for finish to personal taste, all parts are 


precut and drilled for ease of 
assembly. £23.4.0 


“ COTSWOLD M.F.S. ”’ 
SPEAKER SYSTEM 


KIT 
This model, based on the stand- 
ard Cotswold, measures only 
36in. high, 16sin. wide by 14in. 


deep. Particularly recommended 
to those who require the best 


results in sma £23.4.0 


rooms, 


rao New Servicernrnoy 


INTERNATIONAL § 
MAIL ORDER SCHEME A) 
5 Covering the American Heathkit § 
5 range of 250 models. 5 
§ Direct from U.S.A. to your N 
§ address. Hlustrated American Mt eee 5 
4 
& cK 


a) 


and full details can be obtained from 
us for I/- post paid. 


@ Deferred Terms available on all orders above £10 @ 


A member of the Daystrom Group. 


DEPT. W.W.I GLOUCESTER, ENGLAND 
MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 


4W W—010 FOR FURTHER DETAILS. 
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5in. OSCILLOSCOPE KIT 
Model O-I2U 


Laboratory quality at utility 
oscilloscope price and ease of 
assembly make this kit of 
outstanding value. Vertical 
frequency response 3 c/s to 
5 Me/s., +1.5 dB. —5 dB., 
sensitivity 10 mV. per cm. at 
| ke. Horizontal frequency 
I c/s. to over 400 kc/s (-- IdB. 
up to 200 kc/s.) The Heath 
patented sweep circuit func- 

= tions from 10-c/s. to 500 kc/s., 
in five ranges giving five times the usual sweep of 
other ’scopes. In addition it has exceedingly short 
re-trace and rise times and electronically stabilised 


power supply. Included is a 48-page 
Instructional Manual. £35.10.0 


ELECTRONIC SWITCH KIT Model 
(Oscilloscope Trace Doubler) S-3U 
This extremely useful, low priced 
device will extend the use of 
your single-beam oscilloscope for 
duties otherwise only in the 
province of the double-beam tube. 
In short, at a nominal cost, the 
Heathkit model S-3U will ‘give 
you the advantages of a double 
(or other multiple) beam ’scope, 
while retaining all the advantages of your present 
single-beam ~ instrument. 

Hitherto an electronic switch of this nature, permitting 
the simultaneous observation of two signals on the 
screen of a single-beam C.R.T. oscilloscope, has cost 
nearly as much as the ’scope itself. £12 18 0 


RESISTANCE-CAPACITANCE 
BRIDGE KIT Model C-3U 
Measures capacitance [O0pF to 
1,000uF, resistance 100Q to 5 meg- 
ohms and power factor, 5-450 V. 


fest voltages. jastety.) 404 0.0 


switch provided. 


MULTIMETER KIT 
Model MM-IU 


Provides wide voltage current, resistance and dB 
ranges to cover hundreds of applications. Sensitivity 
20,000 chms/volt D.C. and 5,000 ohms/volt A.C. 
Ranges: vena to eee v. A.C. and D.C.; 150uA 
to I5A D.C.; 0.2Q to 20MQ. 

4tin. 504A. meter. £1 2.18.0 


AUDIO SIGNAL GENERATOR KIT 
Model AG-9U 


10 c/s to 100 ke/s., switch selected. 
Distortion less than 0.1%. 10 v. 
sine wave output metered in 


volts and dB’s. £22.10.0 


AUDIO VALVE MILLIVOLTMETER 
KIT Model AV-3U 
Very sensitive. High stability. I mV. to 300 V. A.C. 


10 c/s, to 400 ke/s. £16.10.0 


WATTMETER KIT 
Model AW-1U 


This popular meter is used in many record- 
ing studios and broadcasting stations as 

a monitor as well as for servicing purposes. 
Dissipation rating up to 25 w. continuous, 


50 w, intermittent. £1 7.5.0 


AUDIO 


WIRELESS WORLD 


DAYSTROM 


New! ‘OXFORD’ Dual-wave 
LUXURY 
TRANSISTOR 
PORTABLE 
RADIC KIT 
Model UXR-2 


Ideal for use as a domestic, car or personal 
receiver. Please send for full details. 


£14.18.0 


HI-Fl F.M. TUNER KIT 


Tuning ~range 88-108 
Mc/s. Flywheel tuning. 
Attractive Plastic 
Front Panel in two- 
tone grey with golden 
trim surround and motif. 
type visual tuning indicator. 
I.F. transformers. Three !.F. stages. 
Wide-band low distortion Ratio Detector. 
R.F. Unit, wired, tested and pre-aligned. 
Printed circuit for 1.F. Amplifiers and 
Ratio Detector. Built-in power supply. 
Output sockets for stereophonic adaptor 
(for stereo transmission when available), 


TUNER UNIT Model FMT-4U with 10.7 
Mc/s. |.F. output £2.15.0 (inc. P.T.) 

1.F. AMPLIFIER and Power Supply Mode! 
FMA-4U complete with case and valves. 


3.0. Sold ly. 
£13.3.0, oe Beso eg ele £15.18.0 


Thermometer 
Pre-aligned 


A.M./F.M. TUNER KIT 


Tuning range 88-108 Mc/s. (FM) 16-50, 
200-550, 900-2,000 m. Flywheel tuning. 
Attractive Perspex front panel in two- 
tone grey with golden trim. Thermo- 
meter type tuning indicator, pre-aligned 
I.F. transformers. Switched wide and 
narrow AM bandwidths. 


TUNING HEART Model AFM-T1 £4.13.6 
(inc. P.T.). 1.F. AMPLIFIER and Power 
Unit Model AFM-A1. Complete with metal 


cabinet and valves £21.16.6. 
Sold separately. Total £26.1 0.0 


TRANSISTOR PORTABLE 
RADIO KIT Model UXR-I 


Presented in elegant 
real hide case with 
tasteful gold relief. 


Can be assembled in 
4 to 6 hours and you 
have a set in the top 
flight of transistor por- 
tables. Pre-aligned |.F. 


transformers, printed circuit and a 
Jin. x 4in. high-flux 
ee £12.11.0 


4-wave TRANSISTORISED 
PORTABLE RADIO KIT 
Model RSW-| 


Using 7 latest type 
transistors and three 
diodes this highly sen- 
sitive set is specially 
designed for Short and 
Medium wavebands 
(200-550, 90-200, 20- 
40 and II-16 m.). 
In solid leather case 
fitted with retractable 
whip aerial. 


£19.17.6 


_ Complete with test’ prod, 


January, 1964 
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VALVE VOLTMETER KIT 
Mode! V-7A 


The world’s most popular valve volt- 
meter, with printed circuit and | per cent. 
Precision resistors to ensure consistent 
laboratory performance. It has 7 voltage 
ranges measuring respectively d.c. volts 
to 1,500 and A.C. to 1,500 r.m.s. and 
4,000 peak to peak. Resistance measure- 
ments from 0.1 ohm to 1,000 Megohms 
with internal battery. D.C. input impedance is |! meg. 
ohms and dB measurement has a centre-zero scale. 


leads . ‘ ; ; 
and standardising battery. ; £13.18.6 : 


HIGH VOLTAGE PROBE KIT 
Model HV-336 


Extends measurement up to 30,000 v. D.C. with neg- 
ligible circuit loading. A special High Stability 1,090 
megohm resistor gives a multiplication factor of 100X 
when used with a valve voltmeter of |! megohms input 
impedance such as the V-7A 

* a £2.1 9.6 


R.F. PROBE KIT Model 309-CU | 


This complete probe kit will extend the frequency 
range of the V-7A Valve Voltmeter to 100 Me/s. and 
will enable useful voltage indication 

to be obtained up to 300 Mc/s. £1 1 3.6 


POWER SUPPLY UNIT KIT 
Model MGP-I 


Compact, general purpose unit 
suitable for F.M. Tuners, Tape 
Recording Amplifiers and general 
laboratory use. Input 100/120 v., 
200/250 v., 40-60 c/s. Output 
6.3 v. 2.5 A. A.C.; 200, 250, 270 v. 


120 mA, max. £5.2.6 


D.C, 
DECADE CAPACITOR KIT 
Mode! DC-I 


Capacity values 100upF to ON 11 uF in 100uuF steps. 
Precision allver mugs capacitors and minimum loss 
ceramic wafer switches ensure 

high accuracy. £7.5.0 


DECADE RESISTANCE BOX KIT 
Model DR-IU. Range 1-99,9990 in IQ steps. Ceramic 
switches throughout. Current rating from 500 mA. 
to 5 mA. according to decades in circuit. Polished 
wooden cabinet supplied complete ......... £10 8 O 


R.F. SIGNAL GENERATOR KIT 
Model RF-1U 


Provides extended frequency cover- 
age on six bands from 100 ke/s. 
100 Mc/s. on fundamentals and up 


to 200 Mc/s. on 
£13.8.0 


calibrated har- 
monics. 

23in. SERVICE OSCILLOSCOP 
KIT Model OS-i 


Light, compact, portable for service 
engineers. Printed circuit board for 
easy construction. We. 104 Ib, 


Size Sin. x in. x £21.18.0 


144in long. 


CAPACITANCE METER KIT 
Model CM-IU 


This Direct-Reading Capacitance Meter is a very low 
priced, time-saving instrument which is so useful 
that it should be part of the general 
equipment of every electronic laboratory 
and production line. Easily built in a 
few hours. 0-l00uuF, 0-1,000uuF. 0- 
0.01 uF, 0-0.1 uF. The meter has 44in. scale 
and can be used by an unskilled operator 


after a few minutes’ £15.15.0 


instruction. 


© Deferred Terms available on alf order= above £10 © 


DEPT. W.W.} GLOUCESTER, ENGLAND 
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF 
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AMATEUR TRANSMITTER KIT 
: Model DX-40U 


Covers all amateur bands from 
80 to 10 metres, crystal con- 
trolled. Power input 75 watts 
C.W. 60 watts peak controlled 
Output 40 watts to aerial. Provision 
ior V.F.O. Filters minimise T.Y. £33 19 0 


interference. 


SINGLE SIDESAND ADAPTER KIT 


Mode! SB-lIOU 


May be used with most A.M. 
transmitters with certain  pro- 
visions. Allows full use of existing 
equipment for SSB facilities. Band 
coverage: 80, 40, 20, 15,10 m. 
Unwanted sideband suppression; 
Better than 30 dB. Carrier sup- 
pression; Better than 40 dB. Power 
: requirements: 300 v. D.C. 85 mA. 
(average), 30 mA. (standby), 140 mA. (transmit). 
6.3 v. A.C., 3.5 A. Meter: 24in. Scale edge reading, 
200uA movement, indicates carrier null and relative 
power output. Cabinet | lin. high 
x 8in, wide x 142in. deep. £39.5.0 


AUDIO SINE-SQUARE WAVE 
GENERATOR KIT. Model AO-IU 


An inexpensive generator which covers 20 c/s to 
150 kc/s in four ranges with choice of sine or square 
waves. The latter up to 50 kc/s. Output voltage 10 v. 
max. and distortion less than 1%. An ideal instrument 


for audio testing. Size 94in.. £14.15.0 


x 6hin. x 5in. 


GRID-DIP METER KiT Model GD-IU 


Functions as oscillator or ab- 


Mc/s to 250 Mc/s. 


£10.19.6 


Additional Plug-in Coils Model 341-U extend 
coverage down to 350 kc/s. With dial correlation 
curves, 17/6. 


TRANSISTOR INTERCOM. KITS 
Models XI-IU and XIR-IU 


Ideal for home or business use. Up to five remote 
stations can be operated with each Master. The 
Master unit can call any one, any combination, or all 
five Remote stations and any Remote station can call 
the Master. A private call to any Remote station 
cannot be interrupted or overheard by any other 
while a conversation is in progress. Any Remote 
station can talk to any one or all others provided the 
Master is manned. These kits have been designed 
for easy construction and: high performance. 
The mahogany veneered wooden cabinets are supplied 
completely assembled and finished. The Master unit 
has a 4-transistor amplifier and is operated by an in- 
ternal 9 v. battery as are the Remote units. Batteries 
are not included with the Kits. 
Model XI-IU (Master) £1 0.19.6 
£4.7.6 


Model XIR-IU (Remote) 

% Educational Presents for Youngsters 4 
ELECTRONIC WORKSHOP KIT Mod. EW-1 
Makes over 20 experiments $7.1 3.6 


TRANSISTOR RADIO KIT Mod. UJR-I 
An ideal introduction to radio £2.7.6 


Additional Amplifier Stage UJR-IS 16/6 extra. 


sorption wave meter. With . 
plug-in coils for continuous 
frequency coverage from 1.8 


WIRELESS WORLD 


DAYSTROM 


AMATEUR BANDS 
RECEIVER KIT Mode! RA-I 


This receiver is de- 
signed as an ideal 
economically priced 
fixed station, port- 
able or mobile re- 
ceiver covering the 
amateur bands from 160-l2 m., each 
band separately calibrated on a large 
illuminated slide-rule dial. Approx. 5in. 
bandspread on each band, 

Features: Signal strength (tuning) ‘S’ 
meter, front panel dial calibration control, 
provision for a 100 kc/s calibrator, tuned 
R.F. amplifier stage, half-lattice filter, 
adjustable noise limiter. Excellent 
electrical and mechanical stability 
Frequency coverage: 160, 80, 40, 20, 
15, 10 metre bands. I.F. 1620 ke/s. 
Sensitivity: 2 uV for 10 dB S/N, image 
rej. 40 dB. Power requirements: 110- 
240 V. A.C. 40-60 c/s. (Provision for 
external P.S. for mobile use). Size 
13Zin. wide x 64in. high x !@Zin. deep. 


Write for specification leaflet. £39.6.6 


‘““MOHICAN ” 
GENERAL COVERAGE 
RECEIVER KIT 
Model GC-IU 


This fully tran- at 
sistorised receiver 20 @ 

includes 4 piezo-electric tratisfilters. 
Ideal for fixed or portable use. The R.F. 
“front end ’’ is supplied as a pre-aligned, 
pre-assembled unit. Features include: 
10 transistor circuit. printed circuit board, 
telescopic whip aerial, tuning meter, 
large slide-rule dial. Frequency coverage: 
580 kc/s to 30 Mc/s in 5 switched bands. 
Electrical band spread on the Amateur 
bands 80-10 m. Size 6Zin. x I2in. x 1Oin, 
Powered by two 6 v. dry batteries (not 


supplied). Please write £39.17.6 


for full specification. 


STABILISED POWER PACK 
Models MSP-IM and MSP-1W 


Specially recommended 
for industria! and labo- 
ratory use, meeting 
the need for a reliable 
and versatile stabilised 
power pack capable 
of a very high per- : : 

formance. Input 200-250 v., 40-60 ¢/s., 


- A.C., fully fused, Outputs: H.T. 200-410 


v. D.C. at 20-225 mA. in 3 switched 
ranges. Unstabilised A.C. 6.3 v. at 4.5 A. 
centre-tapped. Two 3in.  ‘‘ easy-to- 
read ’’ meters for reading voltage and 
current simultaneously. Separate L.T. 
and H.T. supply transformers. Al! out- 
put circuits are isolated. Size !3in. x 


MSP (with meters) £36.12.6 
£29.17.6 


MSP-IW (without meters) 


BALUN COIL UNIT KIT 


Model B-IU. Will match unbalanced 
co-axial lines to balanced lines of either 
75 or 300Q impedance. Frequency range 
10-80 m., input up to 200 watts. £4 15 6 
All prices include free delivery 
in U.K. 


@ Deferred Terms @ 
available on all orders above £10. 
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NEW! GENERAL COVERAGE 
COMMUNICATIONS 
RECEIVER KIT 
Model RG-I 


Of similar size 

and appearance to the model RA-I. 
Frequency coverage from 600 kc/s. 
to 1.5 Mc/s and 1.7 Mc/s to 32 Mc/s in 6 switched bands. 
Its many features include Half-lattice crystal filter. 


Send for full details. $39.1 6.0 


AMATEUR TRANSMITTER KIT 


Model DX-100U 
The World’s 
most popular 
Amateur TX Kit 


@ Compietely self-contained © compact 
Transmitter, 150 w. D.C. input. 

@ Built-in highly stable VFO and all Power Supplies. 

@ TV!: Careful design has reduced TV! toa minimum 
by use of effectively screened frequency-generating 
stages and pi-tuned circuits at the input and output 
of the PA stage and by II chokes and pi network 
filters to all outlets from the cabinet. No fewer 
than 35 disc-ceramic by-pass capacitors help to 
achieve the exceptional stability and high-per- 
formance for which this Transmitter is noted, 

@ The KT88 high-level anode and screen modulator 
stage gives over 100 watts of audio from less than 
1.5 mV. input, 

@ Adjustable drive and clamp control! ensure that 
valves are only driven cufficiently to maintain the 
required output. 3 

@ Keying on CW is via the VFO and buffer amplifier 
cathode: ; the other RF valves are biased beyond 
cut-off. When zero-beating the TX with incoming 
signals, the exciter stages only may be run without 
the final amplifier being switched on. 

@ Provision has been made for remote control 
operation. 

@ VFO slow-motion drive is very smooth and back- 
lash free. @ VFO or Crystal control. 

£79.10.0 


@ Covers all Amateur bands up to 
30 Mc/s ’phone or CW. 
VARIABLE FREQUENCY 
OSCILLATOR KIT. Mode! VF-IU 
Specialiy designed to meet the 
demand for the maximum pos- 


sible flexibility from an amateur 
Transmitter which would other- 


Amateur 


wise be subject’ to certain 
limitations imposed by crystal 
control. Calibrated for all 


Amateur bands 160-10 meters, fundamentals on 160 
and 40 m. Ideal for Heathkit DX-40U £12 10 0 


and similar transmitters. 
Q MULTIPLIER KIT. Mode! QPM-I 


A reasonably priced Q Amplifier 
for the amateur and short-wave 
enthusiast, This self-powered 
unit (200-250 yv. 50/60 c/s.) may 
be used with communications 
receivers to provide both addi- 
tional selectivity and signal rejection 
Model QPM-! for 470 ke/s IF. Either £8 10 0 
Model QPM-16 for 1.6 Me/s IF Model peck 


Please send me FREE CATALOGUE (Yes/No)...... | 
| Full! decaillssof Modelfs)oigsccesk.ccccccsccscccencccscaves | 
RAC CREA Rae: Nee eel oe ¥ 

(Block Capitals) | 
| ADDRESS sescesssscssentecnereneennetnseenneeneee | 


+++++++++++-+BRAYSTROM LTD.----+--+--+-+--+- 


DEPT. W.W.I, GLOUCESTER, ENGLAND 
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
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C.R.B. AUTOMATIC FREQUENCY RESPONSE TRACER 
A UNIQUE AID TO DEVELOPMENT 
AND PRODUCTION TESTING 


CLAUDE LYONS LIMITED 


C.R.B. Type TAR/61 Automatic Frequency Response Tracer 


The TAR/61 is an audio frequency spectrum analyser ™ Rene —20 c/s to 20 kc/s 
which directly displays on a CRT screen an  @ Oscillator output 1 -SmV to 150V 
amplitude/frequency response curve. It is self-contained, —@ Distortion below 1-5% et 1 watt 
including a low-distortion automatically swept pOWer  m Sweeps 5, 10, 15 per minute, or manual 
_ oscillator providing the input to the device UNder mw pispiey on 5” long-persistence CRT 
examination. Unequalled simplicity in use and directness sat GIGIDIA Airecthy calmirated In'dlx ence 
of presentation make it essential to all engaged in 
production or test of amplifiers, filters, recorders, 
loudspeakers, microphones, pickups and transducers, ™ ‘eserthmic amplifier with 50 db. dynamic range 
As the exclusive U.K. representatives, Claude Lyons Ltd & Provision for compression amplifier to compensate 
will be glad to supply full technical information for transducer non-linearity 
on this invaluable instrument. ww Price £430 net (duty free) 


versus c/s 


Exclusive representatives ‘ 
Claude Lyons Limited, Instruments Division, 
76 Old Hall Street, Liverpool 3. MARitime 1761 
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THE 
| DE HAVILLAND 


TRIDENT 


equipped with ‘KEYSWITCH’ 
P33 Plug-in 3000 Type Relays 
for flight test trials 


made to withstand the most arduous conditions 


TE WHARF RD, 


RONOA 
Jango Sts LONDON 


Manufactured and supplied by 


KEYSWITCH RELAYS LTD., 120/132 panlenond tang London, N.W.2 


: GLAdstone 1152 (5 lines) 
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If your H.F. radiotelephone circuits are pushed to the limit or if you find new planning difficult—you 


need Rediplex for maximum utilisation and lower operating costs. Now for the first time, at low capital 


cost, Redifon introduce a compact ISB multi-channel system for short and medium distance 


communication. Four speech channels simultaneously using one carrier. The cost of the transmitting 


and receiving terminals, including the channelling, is far less than you would pay for regular 


channelling and displacement equipment—a quickly installed packaged deal. It will pay you to find 


out more about Rediplex. Write now for full specifications. 


The Rediplex system gives you 


Four simultaneous speech channels, or any Combinnnion of 
speech, teleprinter, facsimile or tone intelligence signals. 


2 to 16 Mes. 


100 watts p.e.p output, continuous rating (or 750 watts with 
the G.A.406 amplifier). 


Compatible with Standard International ISB systems. 


Four crystal controlled spot frequencies, 


Completely transistorised receiving terminal and transmitter 
drive unit, 


Modular construction and printed circuits, 


Alternative power supply units for a.c. mains or 24 volts 
battery supplies. 


Kedilon 


REDIFON LIMITED Communications Sales Division 
Broomhill Rd., London, S.W.18. Tel: VANdyke 7281 


A Manufacturing Company in the Rediffusion Group. 
&) Rx2 
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NIGHT AND DAY—MILITARY cea 5 
COMMUNICATIONS WITH THE . 
The HF156 manpack transmitter/receiver is a tough, reliable portable set for active 


service in all climates. It's robust, fully sealed and entirely self-contained. I») ! ig 
Six crystal-controlled channels, extreme simplicity of operation pit 


G 


and exceptional range on voice and CW are some of the many features 
that stand out in active service with the British Army. 


BRITISH COMMUNICATIONS CORPORATION LTD NEASDEN LONDON NW10 Telephone; DOLlis Hill 8511 Cables: Britcom London 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


4W W—006 FOR FURTHER DETAILS. 
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ENGLISH ELECTRIC 


~~ 


— 


=NGLISH ELECTRIC VALVE COMPANY LIMITED. 


AGENTS THROUGHOUT THE WORLD | Chelmsford, England. Telephone: Chelmsford 349] 


January, 1964 


t i stabiliser 


The new type BTR represents a major advance in a.c. voltage 
stabiliser design. 

The proven transductor regulating circuit is employed in an 
entirely new configuration (patent pending) giving remarkably 
low harmonic distortion without filtering, together with the 
high output stability of +0.38%. The output is unaffected by 
frequency variations from 45 to 65 c/s and load variations from 
zero to full load. 

The design features solid-state circuitry and a prtated circuit 
plug-in control amplifier which, together with the absence of 
valves, relayS or moving parts, provide extremely high 
reliability. 

Three models are available, rated at 2,5 and 13 amperes. The 
operating voltage can be set at any value from 200 to 254 volts, 
and three alternative input ranges are provided. 

In addition, for particularly critical applications, filtered 
models are available, in which, at the filter frequency, the 
distortion is reduced to a truly negligible level, and the 
stability further improved to +0.2%. 

The BTR range offers high accuracy, rapid response, very low 
distortion, rugged reliability and—due to the simple and 
efficient design—at prices unusually low for this class of 
instrument. 


WIRELESS WORLD 


480 VA 
1200 VA 
3100 VA 


480 VA 
1200 VA 


115 volt models are also available 
Our complete range of stabilisers includes models with 
ratings up to 120KVA single phase, 360kKVA three phase. 


Write for full information to 
Publicity Department, Hoddesdon. 


2 


= \ 


Claude Dyons 


Valley Works, Hoddesdon, Herts. Hoddesdon 4541. Telex 22724 
76 Old Hall Street, Liverpool, 3. MARitime 1761. Telex 62181 
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MN 
WHEN YOU BUY 


TELCON HIGH PERMEABILITY TOROIDAL CORES: 


YOU BUY 


THE PRODUCT OF FORTY YEARS EXPERIENCE 


Telcon Pioneered the Production of 
Strip Wound Cores which are available in 


MUMETAL, SUPERMUMETAL 
RADIOMETAL, SUPER RADIOMETAL 
H.C.R. ALLOY 
PERMENDUR AND SUPERMENDUR 


All these alloys are manufactured EXCLUSIVELY — supervision.Inspection starts with the raw materials, 
by Telcon Metals Limited at Crawley, Sussex, is maintained throughout the production processes 
where melting, hot and cold rolling, slitting and and ends with an individual magnetic test on every 
core fabrication are carried out under close technical finished core. 


WHEN YOU BUY 
TELCON CORES 
YOU BUY 
RELIABILITY 


Cores are available in a wide variety 
of sizes and strip thicknesses down 
to 0.000125” (3 microns) and_ full 
technical information will gladly be 
sent on request. Core finishes can be 
made to suit customer requirements 
which include epoxy resin and other 
coatings, metal casings and sealed 
Typical Spiral Cores boxes of various plastic combinations. Test Gear for Cores 


FOR SPIRAL CORES — WHATEVER THE APPLICATION 


o> BUY TELUON 


Telcon Metals Ltd. P.0. Box No.12, Manor Rayal, Crawley, Sussex. Phone: Crawley 28800. Grams: Telcon Crawley. Telex 87248 
Member of the BICC | Group of Companies 


HATA 
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The highly reliable Printact Relay, which mounts on and becomes an 
integral part of your printed circuit board, makes possible substantia! 
savings in space, weight and assembly costs. Mechanical linkage and 


fixed contacts on the relay are eliminated entirely, The moving 
contacts which are part of the armature assembly, mate with rhodium 
over nickel-plated copper conductors printed on your circuit board’ 
Spring connectors on the coil leads eliminate soldering. 


Fully encapsulated in a Zin. high-impact plastic cube, the Printact 
relay employs a permanent magnet in place of a return spring to hold 
the armature open. The magnetic force remains constant eliminating 
the need for maintenance adjustment. Recommended configurations 
for your circuit layout, provide for switching up to three form A and B 
or form C, or up to five pole to a common line. 


Coil resistance of the standard 6, 12 and 24 volt D.C. relays are 
75,300 and 1,200 ohms (500 milliwatts) with pull-in occuring at 


WIRELESS WORLD 


“+ NO SPRINGS 


s+ NO WIRING 


*& NO SOLDERING 


“ NO MECHANICAL LINKAGES 


sk NO EXPOSED PARTS 


Variations of coil resistance are available 


s 


80% of rated voltage, 
on special order. 


Operating life exceeds 5,000,000 operations when contact load is 
from dry circuit up to + amp 24 volts D.C, 


Contact Material Gold alloy or Palladium 


Power Consumption aa Fe ... 500 mw (at rated voltage) 
Operating Temperature... aoe es —30°C to +95°C, 
Operate Time aa eet Ay «.. 3 to 7 ms. at rated voltage 
Dimensions and Weight ... 55 ae ZxiZx 108 oz, 
Dielectric Test con ane 1000 volts RMS 60 cps. 


Other Printact features include Bifurcated contacts: Double-break 
contacts; Balanced armature; Enclosed housing; Plug-in application; 
Encapsulated coil; Seif-wiping contacts; Inherent snap action, 
greater switching versatility. 


ALSO A LATCHING RELAY USING CERAMIC MAGNET 


Cost of inexpensive latching Relay is less than half that of competitive 
relays because of ‘‘ Printact’’’ permanent ceramic magnet latching 
principle and balanced armature which eliminates all mechanical 
linkage. Reliability has been shown by mechanical life tests exceeding 
10° cy and electrical tests exceeding 5 x 10° cy. 


Sole distributors for ‘Printact’ Relays: 


Available with single or double coil, relay features bifurcated contacts 
of gold alloy or palladium. D-c pulse of 7 ms duration at rated voltage 
will switch snap action relay. Single coil unit is rated 500 mw. and 
switches d-c polarity to switch modes. Two-coil unit is rated l-w and 
uses one coil for switching in and other for switching out. 


A.D.:S. RELAYS LTD. 


89-97 St. John Street, London, E. C.l. 


: CLErkenwell 3393 
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Another first from 


Australia. . . 


MAES. A210—-Andio racy Test jor the 
complete evaluation of audio and ultrasonic am 
plifiers, Alters and fratismisaion circuits. 


OF A KIND 


SOLID-STATE 


MULTI-FACILITY 


Set for checking medium-jrequency aad high 


f 9] r Ss p <& Cc i f i Cc ; frequency fadia communicatiun equip 
i particularly marine installations, 

Ld a i : * ‘ . 
test facilities 


AWA is proud to announce the first three 
instruments in their new range of tran- 
Sistorised, modular test equipment. This 
range is based on a concept in which 
known testing requtrements are met by 
a series of plug-in module units, each 
module: providing a test facility. Various 
combinations of these modules will 
therefore provide those test facilities ex- 
plicitly required for a particular system 
or equipment. 
Each group of modules is housed in a 
standard case and front panel layouts 
have been chosen to provide a maximum rs A410—_VHF/UHF FM Pope 7 
ee, es and to sides et t for field aud workshop checking of f-m 
the’ Test see lay, be powered by bat ae Hing and runsmliliig equipment. 
teries'or mains supplies, the power units es oe ee a 
being completely interchangeable, : oe ok ee 
es : NATIONAL 
WIRELESS 
ORGANISATION 


Enquiries 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
47 York St. Sydney; Melbourne; Brisbane; Wellington N.Z.; London, 

U.K. Representatives 

Marconi Instruments Ltd, St. Albans Herts, 
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MINIATURE 
HEAT WIRE 
STRIPPERS 


‘ORYX 


This new low voltage Duo-Thermal Wire 
Stripper has been designed to fill the need for 
speedy and efficient stripping of wire insula- 
tion such as PVC, Nylon, Rubber and Thermo- 
plastics. 


Two models are available:— 


Micro-Miniature Stripper ST-6—accom- 
modates wires of up to gin. (3 mm.) diameter, 
and operates at 250°C, © 


Miniature Stripper ST-18—accommodates 
wires of up to jin. (6 mm.) diameter and 
operates at 325°C, 


Both models house a miniature heating element 
in each limb, total consumption for Model ST-6 
being 12 watts and for Model ST-I8 being 


THE SMALLEST AND MOST 


25 watts, *. 

They are both available for 6 or 12 volt opera- EFFICIENT INSTRUMENT 

i, IN THE WORLD ; 
’ SEND FOR ILLUSTRATED BROCHURE TO :— 


W.GREENWOOD 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON .N.W.2 
Telephone:- SWISS COTTAGE 3383-4 


DISTRIBUTORS FOR THE ORYX GROUP 
4W W—020 FOR FURTHER DETAILS. 


WIRELESS WORLD JANUARY, 1964 


14 


MINIATURE METALLIZED 
POLYESTER CAPACITORS 


These small moulded metallized polyester capacitors are 
ideally suited to the applications to printed wiring panels and 
transistorised circuits. The use of the new dielectric material 
and unique construction combine the advantages of small 


Dimensions 


Capacitance 
| LF 


‘ : é F wie - I] 7/32in. 5. 
physical size and superior electrical characteristics which meet 11/32in. 9mm Dain 5 5mm PMXIA 
: as : : 0.022 11/32in. 9mm 7/32in. 5.5mm PMX2 
the requirements of H.5 DEF.5011 Specification. 0033 11/32in. 9mm 7/32ia. 5. Seren PMX2A 
gor aan em uaa 5.5mm PMX3 
.06 in. [1mm 9/32in. 7.2mm PMX4A 
CONSTRUCTION 0.1 : 7/16in. 11mm 9/32in.. 7.2mm PMX4 
The windings are virtually non-inductive and the wire 400 V. D.C. RANGE 
terminations are soldered direct to the metal electrodes 0.01 11/32in. 9mm 7/32in. 5.5mm | PMX6 
Sida i F s ul 0.022 11/32in. 9mm 7/32in. 5.5mm PMX6A 
eliminating contact resistance and ensuring the minimum 0.033 13/32in. 1Omm 17/64in. 7.0mm PMX7A 
0.047 13/32in. 1Omm 17/64in. 7.0mm PMX7 


possible inductance. 


Cap. Tolerance: -+-20%. 


Rating—Working: PMX 1-4 250 V. D.C. PMX 6-7 400 V. 
D.C. at +85°C. 


Test: PMX 1-4 400 V. D.C. PMX 6-7 600 V. 
D.C. for 2 secs. at +20°C. 


Power Factor: <0.01 at 1,000 cps at +20°C. 


Temperature Suitable for working at +85°C. without 
Rating: derating. 
Insulation 25,000 megohms at + 20°C. 
Resistance: 
Terminations: 22.SWG solder coated parallel wires for 
slide mounting. 
Finish: Insulated—special non-cracking heat re- 


sisting thermosetting compound provid- 
ing good insulation and good protection 
against the ingress of moisture. 


THE TELEGRAPH CONDENSER CO. LTD. 


Radio Division: NORTH ACTON, W.3. Telephone: ACOrn 0061 (16 lines). Telex: 261383 


(also at) CHESSINGTON +: SURREY - BATHGATE - SCOTLAND 
4W W—021 FOR FURTHER DETAILS. : 
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CRE. (LONDON) 


announce d special In preparation for a suitable colirse, 


C.R.E.|. submitted the whole of their 


programme for lesson material to experts who are ful 
5 
THE CITY AND GUILDS ments. The a FAR ccsntation fee 


been modified and new material added 


: OF LONDON INSTITUTE to conform with British Examination re- 


Satie The new course covers the 
TELECOMMUNICATION Re ohe declan dor ecanid. Gr 
TECHNICIANS’ COURSE hee 


‘ 


Also available 
C.R.E.|. courses in: 


(i) Electronic Engineering 


: Technology 
1st and 2nd years leading to (ii) Mathematics for 

the External Intermediate Electropie Engineers 
certificate and 3rd and 4th (iii) Automation 
years and supplementary (iv) Radar 
studies for the full Telecom- (v) Servo 
munication Technicians’ (vi) Nuclear Engineering 
Certificate. Technology 


Course levels for techniclans, en- 
gineers and Graduate engineers. 


A forty page brochure covering 
the whole of the courses offered 
by C.R.E.I. free on request. 


(EGR PR A PAL LE STEN MDT EE TOI 


C.R.E.I. (LONDON), (DEPT. WW38), GRANVILLE HOUSE, 132-135 SLOANE STREET, LONDON, S.W.1. 
MEMBER OF THE CITY AND GUILDS OF LONDON INSTITUTE 


a 
| Please send me (for my information and entirely | | Please send me (for my information and entirely | 
| without obligation) full details of the City & | | without obligation) full details of the Educational 1 
| Guilds Programme. (C. & G. SUBJECT 49) | ; Programmes offered by your Institute. | 
I 
1 [_]tstyr. []anayr. [| 3rd yr. [| 4th yr. . PNA MES In yee tC ich) i NRC soe Lane a, 
: Supplementary Studies (Subject 300) ADDRESS ian is Chee ey ree ae | 
POURITEN | = 9 os ESPEN REN he 1 1 | 
FILL: IN >. | He eset ; mae | 
| AND MAIL ! ADDRESS iE fe acenrvakt tis dessa tors sone nds iceaod teas ovaceese ELECTRONICS EXPERIENCE... eeocesecseee | 
~ COUPON TOON ACES hae We aha er eae Li cee ee ues Corte Mes Bey | 
ree Educational and Technical Background lye cites ace hy ia tes OS Cea ac ak | 
BaF 5 Sem cat ea mall ee MRL a [se acre Raha tis et eek OM aa | 
! MP is cd va a aN A a ie Rem NBN Se Sel | 
C.R.E.I. (London), (Dept. WW3 ), Granville ! C.R.E.I. (London), (Dept. WW3 }, Granville 
| House, 132-135 Sloane Street, London, S.W.1. | | House, 132-135 Sloane Street, London, S.W.1. i 
jb Sipe «Re a AR a ee eee LES RU ls pat eS ee ee ay 
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errograp 
SERIES Y 


RECORDERS 


Series “Y” instruments are housed in strong metal cases and, in some instances, 
can be rack-mounted. They are intended for those 
engaged in scientific research and industrial pursuits. 


YD5 SINGLE CHANNEL RECORDERS Y500 DOUBLE CHANNEL RECORDERS 
Model Tape Speeds Voltage Frequency Model Tape Speeds Voltage Frequency 
YD5A 4,33 and 1Zi.p.s. | 100/250V 50 c.p.s.* Y532U | 74,32 and 1Zi.p.s. 200/250V - 50 c.p.s. 
YD5AH 15 and 7+i.p.s. 100/250V 50 c.p.s.* Y532A | 74,32 and1Zi.p.s. 117V 60 c.p.s. 
YD5B 4,32 and 1Zi.p.s. 100/250V |- 50c.p.s.* Y532E 7z, 33 and 14 i.p.s. 110V 50 c.p.s. 
YD5BH 15 and 7yi.p.s. 100/250V 50 c.p.s.* Y522UH | 15and 74 i.p.s. 200/250V 50 C.p.s. 

Y522HA 15 and 7ti.p.s. 117V 60 c.p.s. 
Y522HE 15 and 7$i.p.s. 110V 50 c.p.S. 


*60 c.p.s. to order ; 
SEND FOR DETAILS TO (Dept. W) 


THE FERROGRAPH COMPANY LIMITED 
84 Blackfriars Road, London, S.E.1 Telephone WATerloo 1981 
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500 c/s 


5,000 c/s NS 8,000 c/s 


’ Horizontal Polar Curves of the 


12,500 c/s 16,000 c/s Quad Electrostatic Speaker, 


POLAR CURVES 


A good loudspeaker should provide an even distribution over the listening area. It 
should produce a minimum of output in other directions. There should be no abrupt 
change of directivity with frequency. 

A loudspeaker should be chosen by intelligent listening and not by impressive speci- 
_fications or curves, even good ones like these. Having made the choice, however, it 
may be interesting to know one of the reasons why. 


; ; FOR THE CLOSEST APPROACH TO THE ORIGINAL SOUND 
0) GAD ILLUSTRATED BROCHURE ON REQUEST FROM REF. 


ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, HUNTS. HUNTINGDON 361. 
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A very small, general-purpose, 
advantages of carbon film const 
Resistance Range : 

Tolerance : 

Voltage Rating : 

Wattage Rating : 


Write for ‘EMO 


features of 


ein 
; body 
390 units ore range 

o attal 


Erie Style 
struction f 
moulding: 


for tr 


Erie P| 


° 0. 5p 
9¢COrding to st 
525%, +50% 
oltage :3V, 6V, lev a 


Tolerance ' 
Working 7 


Operating Temp : =4ggn ind 10 style 


: poe. 
tite for ‘Transcop!. | ee 


‘terature 


TH 
SOUTH DENES GT YARMOU 


; d 
design an? 
a mo 


Tamicons based on the 


OnSistor Circuitry, 
Uggable terminations. 


Fs 
yle 


25V dic. 


; nts, 
mov 
e 


Work 


Anerating 


Ss. 
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insulated resis 
'Uction, 


Minimem 


+ 20 
ing Volts * 


102 t0 150,000. 
+2%, 45%, +10% 
70V dic, max, 
YoW at 70°C 


" literature 


2 
att © 454B, 1 0 


dB; 
5B, 


; n 
OP Ei lterco 


tor incorporating all the 
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Yi 


Vd 


LU 


rn rT — 


PRELUDE T0 PROGRESS 
LEKTROKIT 


CHASSIS SYSTEM 


Lektrokit provides the perfect base for 
any experimental chassis, eliminating 
delays normally associated with 
prototype work, 


dt 


All Lektrokit parts are designed so that 
complex assemblies may be built 
quickly. Components available include 
pre-punched chassis plates for valve 
holders, pre-punched plates for 
transistor and printed circuit design 
and a full range of half length 
components for constructing compact 
units or test-meters. 


Almost every Government Research 
Establishment and many Commercial 
Organisations in Great Britain use the 
Lektrokit system, saving time and 
-money on drawing effort and metal- 


work. 
a = a see ee ee = a a ee ee ee ee ee ee ee ee RE EE | SRG ROE; Pe | a een eee Let) POE AE Lee | ees ee ee Sak, Oak Cm oH Gach eat | 
- Please send my free copy oj the es Name exe 
: NEW RACK SYSTEM HANDBOOK Company me, 
I Also send a copy of the | Address ~ 
: CHASSIS SYSTEM HANDBOOK [eee 


Detach and send to :— 


ELECTRONIC Sparc : 
Pete Niouscies | See Pe eek Serinet voerer 
LIMITED 


WW 1162 


ce ee ee ee ee ee ne | 
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High Performance Preforms 


Enthoven solder ee reduce: the percentage of 


rejects, economise in materials and in manpower. 


A wide range of Enthoven solders, both cored and solid, are 
available in the form of rings, washers, discs, shims, strips. and 
ribbon, for use with advanced soldering techniques. Special sizes or 
shapes can always be evolved and precision manufactured to meet 


individual requirements. 


ENTHOVEN 


ENTHOVEN SOLDERS. LIMIT Ba 


We will gladly advise on any solder- 
ing problem you may encounter. As a 


Jirst step why not send for our booklet All enquiries to Sales Office & Works: 

on ENTHOVEN SOLDER Upper*Ordnance Wharf, Rotherhithe Street, London, S.E.16. 

PRODUCTS. BERmondsey 2014 
(Head Office): 


Dominion Buildings, South Place, London, E.C.2. MONarch0394° 
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Garrard-— sounds of '63 


Builders of fine sound reproduction equipment for over forty years, 
Garrard supply transcription motors and record players to major broadcasting 
companies all over the world. Even the lowest priced models in the Garrard 
range are so stringently quality controlled before they leave the factory that 
they can be compared in performance and appearance to the best in other 
manufacturers’ ranges. The best in the Garrard range are incomparable—take 
these three, for example: 


301. Three-Speed Transcription 
Motor 


The model 301 is used by major 
broadcasting companies all over the 
world including the BBC and Radio 
Luxembourg. It has an extremely low 
wow and flutter figure and each of 
the three nominal speeds is adjust- 
able by means of a specially designed 
eddy current brake. Individual test 
report, supplied with each unit. 


A.T.6 Auto Turntable 

A high performance unit which is 
ideal for manual playing yet embodies 
automatic selection of all types of 
records when required. The Model 
A.T.6 has a heavy turntable with a 
dynamically balanced tubular alu- 
minium pick-up arm which has the 
unique Garrard Stylus Pressure 
Adjustment fitted as standard and is 
professional in every aspect. 
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Type ‘A’ Laboratory Series Auto 
Turntable 

The Type‘A’ incorporates ascientific- 
allydesigned precision mass counter- 
balanced pick-up arm with inbuilt 
stylus pressure adjustment and dual 
channel muting switch and switch 
click suppressor. A heavy sandwich 
construction non-magnetic turntable 
is fitted as standard to provide ideal 
operating conditions for the most 
sensitive pick-ups. 


Write or ‘phone for full details of these-and other models in the Garrard range. 


GARRARD ENGINEERING LIMITED 
Swindon « Wiltshire - Telephone: Swindon 5381 (5 lines) : Telex: 44-271 
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SPEC TACHA 
RADIO DESIGN 


LOOKS == 
TO MALLORY 
FOR 
POWER! 


0-2” high, 0-6” diameter—that’s the size of the Mallory battery that packs more than 75 hours listening time 
into the ‘Spectra’ Radio Spectacles! Small wonder designers insist on Mallory to give their products life. 
And not just for miniaturization... Mallory batteries will stand continuous current drains 
without fading for lack of rest, have a high flash current, can lie idle for two years or more 
without losing energy, without leaking, without corroding. Find out about 


A miniature Mallory 
Mercury RM-625 battery 
provides well over 75 
hours of power in the 
Spectra ‘one listener’ 
Radio Spectacles, 
distributed by 

New Age Radio, 
London NW1. 


"MALLORY MERCURY to help miniaturize your products without power penalty. 


MALLORY MANGANESE in standard sizes to pack at /east three times more hours of service than 
ordinary types... fen times more in heavy duty applications. 

These Mallory pioneered systems offer designers for the first time the freedom to choose a battery 
that fully meets product requirements, that enables product specifications to be enhanced 

with improved battery performance. Write for details. 


MALLORY for new ideas in batteries 


MALLORY BATTERIES LIMITED CRAWLEY SUSSEX Crawley 26041 


DISTRIBUTORS TO THE ELECTRONICS INDUSTRY: 

A. C. Farnell Ltd, LEEDS 2; Wireless Electric Ltd, BRISTOL 1; Hawnt & Co. Ltd, BIRMINGHAM 6; 
Needham Engineering Co. Ltd, SHEFFIELD 1; Harper, Robertson Electronics Ltd, GLASGOW C2; 
Stewart Aeronautical Supply Co. Ltd, Redhill, SURREY; Scientific Furnishings Ltd, Poynton, CHESHIRE 
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The Manual is much more than a catalogue of Goodmans High 
Fidelity Loudspeakers — it contains informative articles, which 
can help to increase your listening pleasure. 


Considering a High Fidelity system for the first time? Wanting 
to improve your system in stages? Contemplating stereo? Or 
just interested in High Fidelity? You'll find Goodmans High 
Fidelity Manual well worth reading. Send the coupon for your 
free, complimentary copy without delay. 


GOODMANS 


GOODMANS 
AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND 
Telephone: WEMbley 1200 Telegrams: Goodaxiom, Wembley, England 


INDUSTRIES LIMITED 


A Member of the Relay Exchanges Group, 
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SPECIAL FEATURES 


Laboratory tested designs for enclosures 
for all full range loudspeakers. 


Latest slim enclosures for 8”, 10” and 12” 
models. 


Complete loudspeaker system. 
Special purpose loudspeakers for 
electronic instruments, etc. 

Articles include: 

“Introduction to High Fidelity” — for 
beginners. 

“‘Stage-built High Fidelity Systems” — 
high performance on a budget. 


“‘Stereophonic Sound Reproduction” — 
how to get the best from stereo. 


4W W—030 FOR FURTHER DETAILS. 


24 WIRELESS WORLD 


@®eeeeoe Ceooanesaeoeeaneeseonne7oeneevneaeoesscseoonesneoe sc eoed © 6 


@eeeosgsesceovsgaoes & @ 


January, 1964 — 


Perfected glass-metal bond 
give Amphenol-Borg 
hermetic seals 


@ees@oeoo0e2 es @@@66€6 


| up to 9000 p.s.i. ultimate strength 
390°C. working temperature 


Amphenol-Borg glass seals meet a strict definition of hermetic 
sealing, The leakage rate is less than 0.1 micron cubic foot of 
helium per hour when checked by mass spectrometer at one 
atmosphere pressure differential. Sealing has been perfected 
through a special Amphenol-Borg technique which bonds glass 
inserts to the steel shells. (The glass seal is, of course, an excellent 
dielectric). The range of hermetic seals includes receptacles 


in accordance with MIL-C-5015, MIL-C-26500 and MIL-C-26482. 
There are designs for seals to operate up to 390°C; with a safe 
working strength of 3000 p.s.i. differential working pressure 
and a breaking strength of 9000 p.s.i. at room temperature. All 
multi-pin Amphenol-Borg hermetic seal connectors have clear 
contact identification, which assists accuracy and speeds wiring 
and inspection. 3 


AMPHENOL 
BORG 


. AMPHENOL-BORG LTD : 
Electronics Division, Thanet Way, Tankerton, Whitstable, Kent. (Whitstable 4345-9 Telex 89157) 
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Wherever there is a need to vary ac voltage 


~ YOU NEED THE 
VERSATILITY OF 


Variac 


THE ORIGINAL AND BEST VARIABLE TRANSFORMER 


for infinitely variable control of voltage, 
current, power, speed, heat or light 


034318193" 


Variac* is the most useful device yet developed for the contro} 
of AC voltage. It provides a smooth continuous adjustment of 
output voltage, either manually or remotely controlled, from zero 
to line voltage and above. 

Only Variac has Duratrak*—a patented track surface producing 
longer life, increased overload and surge capacity, and maximum 
economy in maintenance. The superiority of Variac has been 
proved in nearly 30 years of continuous service in factories 

and in laboratories throughout the world. 

There are over 200 types of Variac, ranging from single small 
units for laboratory or instrument use to ganged assemblies for 
high power 3-phase operation. The range includes portable, open 
and covered, metal-clad and oil immersed types, dual-output 
and high-frequency types, plus many ‘specials’. 


Variacs are made in England by 


a 
The Zenith Electric Co. Lfd., London 
and exclusively distributed in the UK, Eire 
-and British Colonies by Claude Lyons Ltd. 


* Registered Trade Mark 


Dlaude Lyons 


Write for illustrated technical literature to Publicity Department, Hoddesdon. 


CLAUDE LYONS LTD. Valley Works, Hoddesdon, Herts. Hoddesdon 4541 Telex: 22724 


a 76 Old Hall Street, Liverpool, 3. MARitime 1761 Telex: 62181 
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At last a truly portable mains or battery operated . 
Frequency Standard at a new low price of only 260. 


Phase locked to the 200kc/s carrier wave signal from 
B.B.C. Light Programme, Droitwich transmitter, the 
ADVANCE OFF-AIR STANDARD OFS1 provides two 
outputs of 100kc/s and 1Mc/s. Long term frequency 
accuracy is better than 5 parts in 10°. The unit affords 
complete U.K. coverage with the equivalent accuracy of 
vastly more expensive and essentially static equipment. 
This instrument can be used: m As a higher accuracy 
external standard for timer counters m As a laboratory 
standard m For checking existing laboratory standards 
m For field work using ferrite rod aerial and internal 
mercury cells. Nett price in U.K. £60. Full details will 
be sent on request. 
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NY ” ADVANCE COMPONENTS LIMITED 
INSTRUMENT DIVISION 


pee ROEBUCK ROAD, HAINAULT, ILFORD ESSEX, ENGLAND 


BAI/6 | HAINAULT. 4444 
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versa ti/e BRENELL 


tape recorders” 


Two basic decks are available, the Mark 5 Series 2 


Three separate motors with hysteresis synchronous capstan 
drive and large balanced flywheel. 


for reels up to 8tin. dia. and the Mark 510 Series 2 
Four speeds—|Z, 33, 74 and 15 i.p.s. 


for reels up to l0$in. dia. Both types accom- 


“6 ” 


Low ‘‘wow.”’ and ‘‘flutter’’ at all speeds. 


3 modate to 4 heads—singl Iti- : 
odate up eads—single or multi-track long-term? speed stability. 


These decks, having the following notable features, Long playing time—510 decks accommodate reels up to 
are incorporated in the Mark 5 Series 2, the Type 103in. diameter. 


Single and multiple track models available. 
Fast rewind (1,200ft. in 45 seconds). 


M and the STB] tape recorders. 


0 AUG AD A Aah fies & 


All enquiries to the sole manufacturers: 


BRENELL ENGINEERING COMPANY LIMITED 


la Doughty Street, London, W.C.|_ HOLborn 7356 (3 lines) 


ARK 5 Stereo— 
: tes 2 Mono— JMARK 5 Mono— STBI 4 heads—2 
eries 2 heads— Type M 3 heads—separate ° recording amplifiers and 
record/playback amplifier record and playback amplifiers 2 playback pre-amplifiers 

GD583 
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AIDCOLB SOLDERING 


(Regd. Trade Mark ) EQUIPMENT 


FOR 


TOTAL EFFICIENCY 


ILLUSTRATED 
3 BIT 
INSTRUMENT Bare Me 
5 REGISTERED 
PROTECTIVE DESIGNS 
SHIELD 
L.68 


ALL COMMUNICATIONS 
Head Office 


ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 

LONDON, S.W.4 

Telephones MACaulay 4272 & 3/01 
Telegrams SOLJOINT LONDON S.W.4 


AUSTRALIAN OFFICE: 673 WHITEHORSE ROAD, MONT ALBERT, 
MELBOURNE, VICTORIA 
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SOME APPLICATIONS 


Radio Aerials 

Meteorological Instruments 
Microphones 

T.V. Cameras 

Floodlighting 

Aircraft Landing Beam checks and 
calibration 


BRIEF INFORMATION 


Extended heights: 16-100 feet 
Lifting Capacity: 1-200 Ib. 
Material: High Tensile Light Alloy 


Full range of attachments for mount- 
ing masts on vehicles or in open 
country 

Air supply taken from hand-pump, 
air compressor or air bottle through 
special control valves 


EACH .MAST BACKED BY 
THE EXPERIENCE WHICH 
HAS MADE CLARK THE FIRST ~ 
CHOICE 


A. N. CLARK (ENGINEERS) LIMITED 


Binstead, Ryde, isle of Wicht 
(Formerly of Merton, London, S.W.19) 


Telephone: RYDE 3691 


Telegrams: TELEMAST RYDE 
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oe £100* 


..... £438 


Take a standard Venner TSA 3336, Frequency 
Meter. Add a 15 Mc/s Converter—a self-contained 
plug-on unit, designed to do this very job. There, 
for only £438, you have a sensitive, versatile, 15 
Mc/s meter. Why pay more ? 


All prices apply in the U.K. only. 
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Take a standard Venner TSA 3334 Frequency 
Meter—a simpler instrument, but compact and 
lightweight. Add the same 15 Mc/s Converter— 
also compact and lightweight. There, for only £250, 
you have a portable 15 Mc/s meter. Why pay more? 


STOP PRESS 


50 Mc/s Converter 
for either instrument 


ROOM FOR EXPANSION! 


The 15 Mc/s Converter, one of a number of auxiliary 
devices designed by Venner, increases the usefulness of 


now available... 


only £250 


these two transistorised inline readout meters. Write for 
ful! details of TSA 3334 and 3336, of the 15 Mc/s Converter, 
the Variable Trigger Level Unit, the 1 Mc/s Amplifier and 
the Variable Time Base Unit. 


VENNER ELECTRONICS LIMITED, Kingston By-Pass, New Malden, Surrey. MALden 2442 
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI-Q RANGE... ... 4 
TESTED AND TRIED OVER 5 FREQUENCY RANGES 


NSISTGR DUAL PURPOSE 
COILS 


% Coils for transistor superhets or converters, with or without an R.F. 
stage and using 465 Kc/s or 1.6 Mc/s. I.F. : 

+ Noval B9A Based for Plug-in application—Screw threaded for Chassis 
application. eh 

+ Formers moulded in low-loss polystyrene for best results. 

+ Each coil is packed in an aluminium container which may be used as a 
screening can. 

+ Brass threaded adjustable iron-dust cores. 
The following colour code identifies the coils: 


BLUE — Aerial coil with base input winding. 
YELLOW — Interstage R.F. coil with couplings. 
RED — Oscillator coil for 465 Kc/s I.F. 


WHITE — Oscillator coil for 1.6 Mc/s I.F. 
: PRICE 4/9d. each : 
Coverages: Range 1T—.15/.4 Mc/s; 2T—.515/1.545 Mc/s; 3T—1.67/5.3 
Mc/s; 4T—5/15 Mc/s; 5T—10.5/31.5 Mc/s. 
Full technical details now included in Technical Bulletin DTB.4—1/6d. 


IFT.13 Miniature 465 Kc/s. I.F. Transformer ...... 7/6d. each GENERAL CATALOGUE covering full range 
IFT.14 Miniature 465 Kc/s. Last 1.F. Transformer .. 7/6d. each of components, send 1/6d. in stamps. PLEASE 
IFT.16 Miniature 1.6 Mc/s. I.F. Transformer..... ... 6/6d. each SEND S.A.E. WITH ALL OTHER EN- 
IFT.17 Miniature 1.6 Mc/s Last I.F. Transformer.... 6/6d. each QUIRIES. 


DENCO (CLACTON) LTD., (DEPT. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex 


ee ee For HIGH SENSITIVITY! 
‘Al VA) 2 HIGHEST FIDELITY! 
MAXIMUM RELIABILITY ! 
REASONABLE COST! Aiso Avaitabie 


The L45. Compact High | 
Quality 4-5 watt Amplifier 

Size approx. 7-5-5zin. Sensitivity 
is 28 millivolts so that the input socket 
can be used for either microphone or 
gram. tape, radio tuner, etc. V.B.A. ; 
b valves used are: ECC83, EL84, EZ80. 
Controls are: Vo., Treble and Bass with 
mains switch. The tone controls 
provide full compensation for long- ¢ 
playing records. Output matching for 3 
ohm loudspeaker. Retail price £5/19/6. 
LP! TAPE PRE-AMPLIFIER. Nega- 
tive feedback equalisation adjustment 
by multi-position switch to I% x 3$in. 
and 7din. per sec. Especially suitable 
for use with Collaro Studio Trans- 
#@ criptor or Brenell Deck. Attractive 
black and gold -perspex facia plate. 
Retaii price 9 gns. 


a 
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MODEL L1/10 HIGH FIDELITY 10 WATT 
AMPLIFIER 


WITH INTEGRAL PRE-AMPLIFIER 


Size of unit 9 x 7 x Sin. Retail 
Stoved gold hammered 1 3 Price 
finished chassis. Weight GNS. 
10lb. For 50/60 c.p.s. A.C, mains 
200-230-250 v. or to order for export. 
A chromium-handled protective cover 
is available at 19/6. 

The following outstanding test figures 
include pre-amplifier. 

Sensitivity (for 10 watts) . 


a a ae ae DIATONIC ea WATT. High 
-p.m. ave R Fidelit ifier with i - 
Mic,/Radio 40 M.V. HARMONIC MULLARD VALVES pbhes amRetail 12 4 aly noes 
Input Impedance DISTORTION ECC83 (2); EL84 (2); EZ8I (1). LI0. 10 watt with separate pre-amp. 
G 100K. Mi ; (inc, pre-amplifier) 15 gns. 

ram . Mic./Radio 2 meg. Less chan 0.1% measured at 8 CONCHORD 30 WATT. Hi-Fi 
Frequency Response. watts 1,000 c.p.s. OUTPUT MATCHINGS amplifier with two separately con- 

; 15 ohm L/Speak , see ly 

+ I d.b, 30-20,000 c.p.s, pempine Facey 39 rer path ta : ee goals trolled inputs. Retail 16 gns. 

2 Ss ntro 5 i 
icici Consumption | + 14 d.b. to — 10 d.b. wound output transformer. pe ee te ign fro 
watts . ae oe SE ae % m.v. Outputs for 3 and I5 ohm speak- 

aximum Po t il pri 
beets wer Outpu nO d be toe edbe RESERVE POWER SUP- ers. Retail price 22 gns. : 
é L5/5 STEREOPHONIC AMPLI 
Nepative Feedb at 12,000 c.p.s. PLY (for Radio Tuner) 300 v. FIER. Sensitivity 10 m.v. Output 5 
exetiverccdbacke Hum Level 30. m.a. smoothed and 6.3 v. watts on each channel. Retail 12 gns 
21 db, in main loop, 70 dsb: 1.5 a. at 4-pin socket. x BS : 

i .ADE AND EXPORT ENQUIRIES INVITED 

: ELECTRON WORKS Tel.: Leeds 63-0126 


(3 lines) 


LINEAR PRODUCTS LTD. ARMLEY, LEEDS 
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THORESBY 
SLIM-LINE CABINET 


This enclosure has been designed to accommodate 
any of the Stentorian range of 8in. or [0in. units. 
Provision is made for the addition of either 
pressure or cone type tweeter and a crossover 
may be used. 

The cabinet is substantially constructed and 
acoustically proportioned to give a balanced 
“reproduction with the chosen units. Available 
in mahogany or walnut. Height 3lin. x width 20in. 
x depth 9in. 

Price: Mahogany £8/15/- Walnut £9/-/- 


BASS REFLEX CONSOLE CABINETS 
Height 3lin. x width 193in. x depth [8in. 
Price: Mahogany £12/12/- Walnut £12/19/6 


HI-Fl EQUIPMENT CONSOLES 
Height 3lin. x width I93in. x depth 1[8in. 
Price: Mahogany £14/14/- Walnut £15/4/- 
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SMentorion 


MODEL H.F. 1012 SPEAKER 


lOin. die-cast unit, incorporating 12,000 gauss 
magnet. Fitted with cambric cone and universal 
impedance speech coil providing instantaneous 
matching, at 3, 7.5 and 15 ohms. Handling 
capacity 10 watts. Frequency response 30 c.p.s. 
to 14,000 c.p.s. Bass resonance 35 c.p.s. 


Price £4/7/6 


1.359 CONE TWEETER 


Provides a very high standard of reproduction 
when used in conjunction with ‘* Stentorian ”’ 
lOin. or I2in. units. Incorporates High Sensi- 
tivity 9,000 gauss magnet, special cone and 
lightweight coil. 

Frequency response: 3,000-15,000 c.p.s. Overall 
size: 3in. dia. x Zin. deep. Voice coil impedance: 
15 ohms or 5 ohms. Power handling capacity : 
15 watts when used with a 3,000 c.p.s. crossover. 


Price £1/10/6 
Supplies of leaflets on all 


Whiteley products available 
on request. 


WHITELEY ELECTRICAL RADIO CO. LID - MANSFIELD - NOTTS 
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1964 logic design uses modules 


Ferranti Ltd. have further extended the range of 
their encapsulated logical circuit elements by the 
introduction of the 300 S series, with silicon 
semiconductor active elements, designed to 
operate on standard supply voltages of 12 volts, 
6 volts and 6 volts bias, quite wide tolerances 
being allowable on these figures. 


FERRANTI 


First into the Future 


| 
HN yo RT RY 


The form of construction used for these 
elements — their plan area is less than that of 
a_ shilling piece — allows a high density 
packaging and wide flexibility of circuit arrange- 
ment, whilst retaining the high reliability 
factor of individual conventional components. 


| 


@ Bistable flip-flop circuits 

@ 5 Input ‘And’ blocks 

@ 5 Input ‘Nand’ blocks 

@ 5 Input ‘Or’ blocks 

@ 5 Input ‘Nor’ blocks 

@ Variable frequency multivibrators 
@ Variable period monostable circuits 
@ Quadruple emitter follower units 

@ Dual inverter/amplifiers 

@ 5 Input diode coupled ‘Nor’ blocks 


@ Trigger circuits/amplifier circuits 


WILL OPERATE IN AMBIENT TEMPERATURES 
UP TO 100°C 


WILL SWITCH IN EXCESS OF 3 Mc/s 


il 


| 


Data sheets, loading charts and application reports 
may be obtained by writing to 


FERRANTI LTD., 
FERRY ROAD, EDINBURGH 5 


Telephone DEAn 1211 
ED/Te 


4W W—040 FOR FURTHER DETAILS. 


January, 1964 


33: 


~~ WEIRCLIFFE 
MAGNETIC TAPE BULK ERASER 


The Weircliffe Bulk Tape Eraser has been designed for the 
professional and semi-professional users of magnetic tapes 
who require a fast and foolproof method of erasing all 
matter from complete reels of tape. 


Tapes are ‘cleaned’ instantly by insertion of the reel or 
cassette into.the receiving slot of the eraser. Spring loaded 
guides and reject mechanism enable tapes to be cleaned at the 
rate of 10 seconds per tape. A combined switch gate ensures 
that the instrument is only operational during the cleaning of 
each tape, so that there is no limit to the number of tapes 
which may be consecutively erased. 

All recorded matter, whether speech, music or marker 
pulses is completely removed during cleaning and no back- 
ground or hum remains. Tapes which are completely 
saturated are cleaned equally effectively. As the ‘cleaning’ 
flux extends over the whole area of the reel or cassette, the 
amount of tape on the reel is of no consequence, 


Two standard models are available, Model 6 being suitable 
for reels having a diameter of 82”, 7”, 52” and 5”, while 
Model 7 accepts commercial 6?”%8” continuous tape 
cassettes. Both models are housed in attractive yet rugged 
mahogany cases impregnated with clear Melamine to with- 
stand hard wear. The panel and interior fittings are in white 
Perspex and operating instructions are permanently marked 
on the panel. 


The normal operating voltage range is 200V/240V 
50 c.p.s., but erasers can be supplied to order for any voltage. 


Dimensions: 113” x 123” X73” 

Weight: 43 Ibs. 

Current consumption (intermittent)—approx. 12 Amps. 
Available shortly: Model 8 accepting 10}”-14” reels of 


4”-1” tape. 
If YOU use magnetic tape, you cannot 
afford to be without the 


WEIRCLIFFE BULK ERASER 


Designed & Manufactured by 


- AMOS OF EXETER LTD. 


WEIRCLIFFE COURT * EXWICK EXETER «© ENGLAND 


TELEPHONE: 
EXETER 72132 


TELEGRAMS: 
AMOS EXETER 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 
in due course. Cards posted from abroad require a 
stamp. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans l’Editorial ou dans les pages 
publicitaires de ce numéro, nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant les ou le numéro de référence. Vos 
demandes de renseignement seront transmises aux 
fabricants intéréssés qui, en temps voulu, vous feront 
parvenir une réponse. Il est nécessaire d’affranchir 
les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


Weitere Einzelheiten tiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen, 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennnummer(n) 
angeben. Ihre Anfrage wird an den Hersteller weiter- 
geleitet, und Sie werden dann direkt von ihm h6dren, 
Karten, die im Ausland aufgegeben werden, mussen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
piu delle schede allegate citando il numero o i numeri 
di riferimento. La Vostra richiesta sara inoltrata ai 
fabbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


SI PREGA DI COMPILARE LE SCHEDE.A 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera 
de los articulos mencionados en las paginas editoriales 
o de anuncios de este numero, sirvase rellenar una o 


mas de las unidas tarjetas citando el numero o numeros 


de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 
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WIRELESS WoRLD 


This wide range of Stabilised DC Power Supplies is designed for the 
development and testing of thermionic valve and semi conductor 
circuitry. Attractively styled they have an excellent performance, high 
stability and are offered at very competitive prices. 


PP3 


TWIN STABILISED D.C. 
SUPPLY 

FEATURES 

Two Independent Supplies, 0 to 
30V, 1A, in three overlapping 
ranges 

Output Change less than 10mV 
for £7% Input Change 


Output Ripple less than 0-SmVp.p. 


Output D.C. Resistance less than 
0-01 ohms 

Output Impedance at 100kc/s 
less than 0-2 ohms 

Voltmeter and 2-range 
Ammeter switched to monitor 
either range 

PRICE NETT IN U.K. £110 


Ayi/t 


PPI 


LABORATORY POWER 
SUPPLY 
Following the general styling of 
this Series of instruments, the PP1 
is designed primarily for 
thermionic valve circuitry 
FEATURES 
1. 0-600v. D.C. Stabilised 300mA 
2. 100-800y. D.C. Unstabilised 
300mA 
3. -200v. D.C. Stabilised 50mA 
4. 0-200v. D.C. 5mA 
5. 2 6:3v A.C. Stabilised Supplies 
4 Amps each. Stabilisation factor 
of outputs 1, 3 and 4 1000:1 
Maximum ripple voltage 

‘1 and 2 3mV 

3 and 4 ImV 
PRICE NETT IN U.K. £175 


PP5 


TRANSISTORISED 
LABORATORY POWER 
SUPPLY 

A transportable, power supply 
weighing only 8 Ib, fitted with 
bipod and carrying handle 
FEATURES 

Output 0 to 15V, S00mA max. 
Output Change less than 12mV 
for +5% to —10% Input Change 
Output Ripple less than 0-5mVp.p.. 
Output D.C. Resistance less 

than 0-O0lohms 

Output Impedance at 100kc/s, 
less than 0:2 ohms 

Switched dual range meter 
PRICE NETT IN U.K. £50 


Detailed specifications of each model are available on request. 
e 


ADVANCE COMPONENTS LIMITED 


INSTRUMENT DIVISION 


Roebuck Road, Hainault, Ilford, Essex. Telephone: Hainault 4444 
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SWITCH TO 


INVITATION 
You are cordially invited to attend a display 
and demonstration of Advance Instruments, to 
be held at The Carlton Tower (Tower Suite), 
Cadogan Place, Sloane Street, London, S.W.1, 
from 6th to 9th January, 1964, between 
10 a.m. and 7 p.m. 
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a FEATURES 


Two Independent Supplies, 0 to 30V, 
3A in six overlapping ranges 
Output Change less than 3mV for 
+ 15% Input Change 

Output Ripple less than ImVp.p. 
Output D.C. Resistance less than 
0-02 ohm 

Output Impedance at 100kc/s less 
than 0-2 ohm 

Voltmeter and 4-range Ammeter 
switched to monitor either output 
PRICE NETT IN U.K. £175 


BUSINESS REPLY CARD 
Licence No. SE 591 


WIRELESS WORLD, 
DORSET HOUSE, 
STAMFORD STREET, 
LONDON, S.E.1. 
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WIRELESS WORLD 


This wide range of Stabilised DC Power Supplies is designed for the 
development and testing of thermionic valve and semi conductor 
circuitry. Attractively styled they have an excellent performance, high 
stability and are offered at very competitive prices. 


PP3 


TWIN STABILISED D.C. 

SUPPLY 

FEATURES 

Two Independent Supplies, 0 to 

30V, 1A, in three overlapping 

ranges 

Output Change less than 10mV 
- for +7% Input Change 


Output Ripple less than 0-5mVp.p. 


Output D.C. Resistance less than 
0-01 ohms 

Output Impedance at 100kc/s 
less than 0-2 ohms 

Voltmeter and 2-range 
Ammeter switched to monitor 
either range 

PRICE NETT IN U.K. £110 


PPI 


LABORATORY POWER 
SUPPLY 
Following the general styling of 
thisSeries of instruments, the PPI 
is designed primarily for 
thermionic valve circuitry 
FEATURES 
1. 0-600v. D.C. Stabilised 300mA 
2. 100-800v. D.C. Unstabilised 
300mA 
3. -200v. D.C. Stabilised 50mA 
4. 0-200v. D.C. 5mA 
5. 26:3v A.C. Stabilised Supplies 
4 Amps each. Stabilisation factor 
of outputs 1, 3 and 4 1000:1 
Maximum ripple voltage 

‘J and 2 3mV 

3 and 4 ImV 
PRICE NETT IN U.K. £175 


PP5 


TRANSISTORISED 
LABORATORY POWER 
SUPPLY 

A transportable, power supply 
weighing only 8 Ib, fitted with 
bipod and carrying handle 
FEATURES 

Output 0 to 15V, SOOmA max. 
Output Change less than 12mV 
for +5% to —10% Input Change 
Output Ripple less than 0-5mVp.p.. 
Output D.C. Resistance less 

than 0-Olohms 

Output Impedance at 100kc/s, 
less than 0:2 ohms 

Switched dual range meter 
PRICE NETT IN U.K. £50 


Detailed specifications of each model are available on request. 


ADVANCE COMPONENTS LIMITED 


INSTRUMENT DIVISION 


Roebuck Road, Hainault, Ilford, Essex. Telephone: Hainault 4444 


4W W—041 FOR FURTHER DETAILS. 
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A brilliant new range 
of small speakers by R & A 
3” x 33” round ea 
6” x 4” and 8” x 5” elliptical A 
5” pincushion. 

And a new range of 

8” x 12” units giving 

higher fidelity at little 


more than standard prices. 


SOUND 
REPRODUCTION 


LOUD SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930. 
REPRODUCERS AND AMPLIFIERS LTD. WOLVERHAMPTON, ENGLAND, 


4W W—042 FOR FURTHER DETAILS. 


McMurdo Instrument Co Ltd 
Rodney Rd., Portsmouth, Hants. 
Tel, Portsmouth 35555. Telex 8612 

se Contact our Sales Office for details of our full range 


4W W—043 FOR FURTHER DETAILS. 


January, 1964 © . WIRELESS WORLD 37 


When your work is 
worthy of the world’s 


finest instruments... 


Marconi Instruments Type TF 2600 
SENSITIVE VALVE VOLTMETER 


+ Measures from less than 0.1 mV to 
300 V in 12 ranges 

* Frequency Range: 10 c/s to 5 Mc/s 
with a useful response to 10 Mc/s 


* Excellent discrimination 


* Accuracy -- 1% of full scale to 500 
kc/s, + 5% to 5 Mc/s 


* Input resistance: 10 MQ 
* Can be used as a wideband amplifier 
* Price: £115 


Marconi Instruments provide a 
comprehensive range of high-grade 
instruments for voltage measurement. 
Here are some of them:- : 


TF 1375 A.C. Microvoltmeter 
50 c/s to 200 kc/s. 10 1V to 15 V. 


TF 1371 Wide Range Millivoltmeter 
30 c/s to 30 Mc/s. 300 pV to 300 mV a.c. 
Optional x 10 and x 100 multipliers. 


TF 899A Valve Millivoltmeter 
50 c/s to 100 Mc/s. 20 mV to 2 V a.c. 


TF 1300 Vacuum Tube Voltmeter 
0.05 to 100 V, 80 c/s to 300 Mc/s. 

0.1 to 300 V d.c. 50 2 to 5 MQ. 
Optional x 10a.c. multiplier. 


TF 1041C Vacuum Tube Voltmeter 
25 mV to 300 V, 20 c/s to 1,500 Mc/s. 

410 mV to 1,000 V d.c. 0.02 Q to 500 MQ. 
Optional voltage multipliers. 


TF 1377 Suppressed Zero Voltmeter 
0-500 V d.c. and small changes down to 
1 mV in 100 V. 


Please address your enquiries to Marconi Instruments Limited at your nearest office 


A GOOD NAME FOR GOOD MEASURE 


Area Offices: ‘ 

English Electric House, Strand, London, W.C.2. NVI A i? CO N / 
Telephone: COVent Garden 1234 

40 Whiteladies Road, Bristol, 8. Telephone: Bristo! 39639 

23/25 Station Square, Harrogate, Telephone: Harrogate 67454 | NSTRU M ENTS 


Head Office—Home and Export Sales: 


St. Albans, Herts., England. Telephone: St. Albans 59292 
4W W—044 FOR FURTHER DETAILS. 
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Bullers ceERAMics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


VISIT 


THE LARGEST 

ANNUAL WORLD 
EXHIBITION IN 

THE ELECTRONICS FIELD 


From FEBRUARY 7th to 12th, 1964 


IN PARIS, PORTE DE VERSAILLES 


at 
THE INTERNATIONAL 
EXHIBITION OF 


ELECTRONIC 


COMPONENTS 


All components, tubes and 
semi-conductors 

measuring and control equipment 
electro-acoustics ... 


For all inquiries and 
information 

apply to: 

§.D.S.A. 23, rue de Lubeck 
Paris 16e - PASSY 01-16 


4W W—045 FOR FURTHER DETAILS. 


January, 1964 


Frequelex—for high-frequency insulation, 


Refractories for high-temperature insulation. 


Bullers porcelain for general insulation purposess 


Meticulous care in manufacture, high quality mate- 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. ; 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Office: 6 Laurence Pountney Hil}, — C.4 

Phone: MANsion House 9971 


4W W—046 FOR FURTHER DETAILS. 
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European manufacturing 


arm of a leading U.S. supplier of quality 


capacitors. 


Wy 
| 


Ayailable in 42 standard ratings, with 


intermediate values at no extra cost. 
assistance write or telephone SPS Inter- 


For complete technical information and 


national Ltd., 


Shannon 246 


SHANNON AIRPORT, IRELAND 


Telep hone: 
4W W—047 FOR FURTHER DETAILS. 
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10-" Watts — 25 kVA 


DRAKE TRANSFORMERS 


Mains Transformers 
Chokes 


Audio Output Transformers 


Audio Input Transformers 


Saturable Reactors 
Coils 
Current Transtormers 
Transistor Transformers 
Inverter Transformers 


Screened Microphone Transformers 


TRANSFORMERS LTD., BILLERICAY, ESSEX 
Billericay 1155 se 


4W W—048 FOR FURTHER DETAILS. 


ELECTRONIC COMPONENT 


DISTRIBUTORS 


287/289 EDGWARE ROAD, LONDON W.2. 
Tel: PADdington 5891/7595 


We shall be pleased to quote for all your conibonent requirements 


BLANK CHASSIS 


SAME DAr SERVICE 
Of over 20 different forms made up to YOUR SIZE. Order 
EXACT SIZE you-require to nearest (/I6th. 
(Maximum length 35in., depth 4in.) 
Specials dealt with promptly. 


SEND FOR ILLUSTRATED LEAFLETS 2 

or order straight away, working out total area of material ‘ CASES 
required and referring to table below which is for four-sided ALUMINIUM, SILVER HAMMERED FINISH 
chassis in 18 s.w.g. (for 16 s.w.g. add 1/6th). : 
48 sq. in. 4/« 176 sq. in. 8 /- 304 sq. in, - I2/ Type Sizes 
80sq.in.  5/-. -208sq.in. 9/- 336 sq. in. 13/s x 8x6 x 6 
112sq. in. 6/- ~—-240.sq. in. 10/- 368 sq. in. ‘14)- Y I2x7x7 o...... 
144 sq. in. 7/- 272 sq. in, U1N/- and pro rata, ¥ 13x7x9 

P.& P. 2/6 P.& P. 2/9 P.& P, 3/. ¥ ISx9x7 
Discounts for quantities. Finishes arranged for quantities of z rs i iC a. ne 

25 or over. *Heich x10.% 85 

FLANGES (tin. gin.), 6d. per bend. : ss he 
STRENGTHENED CORNERS I/- each corner. Plus post and packing (over £2 free). 


PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 s.w.g.; (16 s.w.g. 
5/3). Plus post and packing, over £2 free 


Type U has removable bottom or back, Type W removable front, Type Y 
all-screwed construction, Type Z removable back and front. 


4W W—049 FOR FURTHER DETAILS. 
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224 FM TUNER ‘ Continuing in the tradition of high quality with 
economy, Armstrong introducea NEW Integrated 

- HI ted 
223 AM-FM TUNER (illustrated) Stereo Amplifier designed for the Decca Deram 


Self-powered with full provision, including space on the chassis, for and other high-q uality ceramic pick-ups. 
simply plugging in an Armstrong Stereo Multiplex Decoder when 
regular stereo transmissions begin. . Featuring precision tuning 
meter, dual audio outputs with pre-set gain control on each, and 
exceptional sensitivity. The styling of the 224 is similar to the 223 
as illustrated, The 223 AM-FM Tuner is identical in performance to 
the 224 but with the addition of the medium waveband. 


Price: 224—£22.10.0 
Price: 223—£28.15.0 


Bronsiiong Sos : thoeomatsd << G2 EREO a MBE TEL 


222 INTEGRATED 
STEREO AMPLIFIER 


Providing 20 watts power output and facilities for radio tuners, tape recording and 
playback and for any ceramic or crystal pick-up. Suitable for use as the basis of an 
extremely good yet relatively inexpensive high fidelity system. 


Price: £27.10.0 


224 SPECIFICATION 


Coverage—87-108 M/cs. 
Sensitivity—I.5uV for 20 db quieting. 


222 SPECIFICATION 
Output—-0-2 volts variable to match any amplifier or tape recorder. 


Power Output—10 watts per channel. : rose “ ean can a 
Frequency Response—30-20,000 c.p.s. + I db. pases | Sues ese wo mplifiers, Limiter Stage and Foster pester 


Distortion—Less than 0.5% at 8 watts. 
Loudspeaker Output Impedance—4, 8 and 16 ohms. 225 SPECIFICATION 
aner 3 FM Band—as the 224 above. 
Sensitivity—80 mY. AM Band 
Rumble Filter— —6 db. at 35 c.p.s. Coverage—!80-600 metres. _ 
Y Sensitivity—5uV for 20 db quieting. 
Controls—Selector, Volume, Balance, Treble, Bass. Automatic Variable selectivity—2 to 8 K/cs. depending on signal strength. 
Filter—Built in Heterodyne rejection filter. 
Optional cases of teak and vinyl-hide as the 225 itlustrated below are available for a!l models. 


nn 


220 stEREO 225 sTEREO 


POWER PRE-AMPLIFIER 
AMPLIFIER Price £22.12.0 
Price £24.18.0 


Re-styled versions of the A20 amplifier and PCU 25 
Pre-Amplifier to-match the new Armstrong Tuners. 
The specifications remain the same. 


Full descriptive literature available from Dept. No. WJA/T. 


ARMSTRONG AUDIO LTD. Warlters Road, London, N.7. Telephone: NORth 5213 | 
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NEW FANE Biles HEAVY DUTY LOUDSPEAKER MODEL 122/10 
| 2” VOICE COIL — 10,000 GAUSS— 20 WATTS RMS. 


RETAIL PRICE 3 Qns. 


This latest addition to the FANE range of heavy duty loud- 
speakers permits Hi-Fi on the slenderest budget. 


Standard input impedance is 15 ohms but, like all FANE heavy 
duty speakers, these Units can be supplied with special bi-filar 
wound voice coils, if requested, giving a 4ohm input impedance 
without the usual loss in efficiency. 


The Model 122/10 is normally built with a main resonance of 40 c.p.s. for general use as a bass re- 
producer. All FANE I2in. units can be supplied with a cone giving a resonance of 70 c.p.s. for use with 
electric lead or rhythm guitars for which it is very suitable. Please state which resonance is required 
when ordering. It should be noted that Fane Heavy Duty loudspeakers have pole pieces of larger 
diameter than is usual. This results in a substantial increase in total flux with a proportionate increase 
in efficiency. When compared with speakers of same Flux Density but with the usual diameter pole 
pieces due allowance should be made for this. 

Manufacturers enquiries direct to 


FANE ACOUSTICS LIMITED 


HICK LANE BATLEY YORKSHIRE 


If in difficulty customers other than trade may purciiase direct jrom us by post where at present there ’s no local siockist. 
Sole distributors to the wholesale & retai irade:— 


LINEAR PRODUCTS LTD.—ELECTRON WORKS—ARMLEY—LEEDS 12 
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a. TWO NEW TYPES OF ‘‘WEYRAD’’ 
I.F. TRANSFORMERS FOR SET-MAKERS 
MAXIMUM PERFORMANGE—MINIMUM SIZE—COMPETITIVE PRICE 


Osc WET 


ane 


( 00000 


® Oo 


4) HOLES 0-030 DIA (@) ;O © 


"HOLES 0-055 DIA 


Core . (ere O-- 
ae 
be Ss © 
= 0275 = | 
| 
TYPE PIO TYPE T 
Oscillator Coils and Single-tuned |.F. Transformers Double-tuned Ist and 2nd I.F. Transformers 
7x7x II mm. 21 x 13 x 18 mm. 
os <<. cover medium wave with 85 pF <apaeisy T8I Ist IF. ‘'Q”’ 85. 
T82 2nd I.F. ‘‘Q’”’ 100. 
I rs yor 470 Kc/s operation. : Coupling for each type—critical. 
Versions for mosi types of Transistors are in prouuction, Samples and prices available to bona fide manufacturer: »n request. 


WEYMOUTH RADIO MANUFACTURING co., LTD. 
REGENT FACTORY, SCHOOL STREET, WEYMOUTH, DORSET 
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Marconi Instruments 


Area Offices: 

English Electric House, Strand, London, W.C.2 

Telephone: COVent Garden 1234 

40 Whiteladies Road, Bristol 8. Telephone: Bristol 39639 
23/25 Station Square, Harrogate. Telephone: Harrogate 67454 


Head Office — Home and Export Sales: 
St. Albans, Herts., England. Telephone: St. Albans 59292 


NILE \VA/ 


_ >» J 


fully transistored for ma 
or battery operation 


DFM 


Distortion Factor Meter Type TF 2331 


= 
w 


sige Vag Fever t 
fag 9 aay 


* Measures total noise and 
distortion of signals between 20 c/s and 20 kc/s. 

* Fundamental rejection filter is tunable over 6 bands and 
provides at least 80 dB suppression. 

* Amplifier incorporates filters which are switchable— 
to provide bandwidths of 20 kc/s or 100 kc/s; to give an Lf. 
cut below 400 c/s eliminating hum components; or to produce 
C.C.I.F. type broadcast weighting. : 


** Seven ranges for noise and distortion between 0.1% and 
100% f.s.d., instrument noise and distortion being only 0.02% 
and 0.025% respectively. 


* Meter provides ten ranges of voltage measurement 
between 1 mV and 380 V f.s.d. with dBm scaling between -72 
and +32 into 6002. 


* Rack-mounting version available. 


A good name for good measure 


MARCONI 


INSTRUMENTS - 
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CLOSED CIRCUIT 
TELEVISION AT HOME 


WITH YOUR OWN RECEIVER 


44 


Size 81 x 34 x 4tin. Weight 4 Ib. 
Simple to use. Tune to any Channel 1-5 on Band |. 
Fully transistorised. 


Just plug into mains and take co-ax aerial link from 
Camera to Receiver. Nothing to adapt. 


Will take any ‘‘C ’? mount Cine Camera Lens. Works 
T. V. CAMERAS in normal light. 
af rT 


THIS CAMERA WILL EE IDEAL FOR USE WITH 
BRAND NEW, VIDEO RECORDERS EXPECTED ON THE MARKET 


TESTED AND THIS YEAR. 2 


READY TO USE YOU WILL BE ABLE TO STORE YOUR CAMERA 
RECORD ON TAPE. ITS FANTASTIC. 


+ > >t >t 


FULL SERVICE 
FACILITIES AVAILABLE 


NOT A DISCONTINUED LINE 
A GENUINE BARGAIN 


FANTASTIC CLEARANCE PRICE 


DELIVERY 
FREE IN U.K. 


LESS THAN FIFTY LEFT AT ONLY £55 
THIRLWELL LTD @ 14 BISHOP STREET, STOCKTON: ON-TEES 
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Accuracies of two parts in a hundred million... 


over the temperature range 


THE NEW TELEMAX - SOUTHERN T.D.I. 
FREQUENCY METER HAS THIS SPEC. 


Frequency Range 


Fundamental Frequency: 30 Mc/s. to 93 Mc/s. 
Internally Converted Range: D.C. to 30 Me/s. 
Range as a Frequency Meter: 10 Ke/s to 3.000 Me/s. 
Range as a Generator: D.C. to 3,000 Me/s. 
Reference Standard Stability: At constant ambient — 4 
parts in 10° 
Accuracy after warming up: better than 2 parts in 10° 
Fundamental Frequencies - 30 to 
3 Mc/s. > 200 mV minimum, 
Sensitivity in Fundamental Range 
D.C, to 30 Mc/s: 5 mV with magic eye zero. 
beat indication 
30 to 93 Mc/s: 50 uV using head-phones 


for zero beat indication. 
Standard frequencies of 10 Kc/s, 100 Ke/s, 1 Mc/s and 5 Mc/s 
are available at crystal accuracy on front panel at approx- 
imately 1 volt level. 
Optional extra: 
A built-in counter can be supplied, 


The new Telemax-Southern T.D.1. Frequency Meter is the only 
transportable instrument that measures and produces frequencies up 
to 3,000 Mc/s. with crystal stabilities of the order of 4 parts in 10° at 
constant ambient. It is also available with an optional extra counter 
unit which allows readings to crystal accuracy + 1 cycle. 


TELEMAX - SOUTHERN LIMITED 


(An association of Telemechanics Ltd. and Southern Instruments Ltd,) 


SPECIALISTS IN PRECISION FREQUENCY MEASUREMENT 
FRIMLEY ROAD CAMBERLEY SURREY Telephone: CAMBERLEY 3401 
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aan, ONLY AN LITERATE WOULD HOLD 


_A PEN LIKE A SOLDERING IRON | 


RIGHT " YOU HOLD A PRECISION IRON LIKE A PEN 
| MRIGUEETT | fon NeW GRIP ON SOLDERING ACCURACY 


A Precision iron, with its sculpted, balanced handle, makes joints as neatly and accurately 
as dotting ani or crossing att. On the production line, the Precision method means reduced 
operator fatigue, increased speed and efficiency. Fast heat-up. Here’s another perform- 
ance-plus : the heating element of a Precision iron extends right up into the high conduct- 
ivity bit for double-quick heating on half the power. No less than 39 bits are available 
with a choice of 3 bit shapes in most sizes. For more specific information or advice write: 


—-A-N.T-E-X 


_ ANTEX LIMITED|GROSVENOR HOUSE| CROYDON | SURREY| MUNICIPAL 2774 
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See nos I 
Separate record and replay amplifiers 


Separate record and replay head 
Mixing, monitoring, echo etc. 

_8 watts per channe 
Synchronous motor} 


Stereo or Mono 


STEREOMASTER 


This Recorder has every ‘possible facility eoinbined Hie slegance: 
lightness and a High Fidelity performance. Available in an attractively 
styled teak cabinet (as illustrated) or as a suitcase model (weight only 
33 lbs.). Both types available as 2 or 4 track models. 


AUDIO DIVISION) DMEESNIAVELEY ELECTRIC LTD. SOUTH OCKENDON, ESSEX 


. TELEX: 24120 AVEL OCKENDON ~ TELEPHONE: SOUTH OCKENDON 3444 


Further details from:— 
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| 70 AMBITIOUS ENGINEERS 


_ THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


Have you sent for your aes WHICH IS YOUR TICAL INCLUDING 
PRAG TOOLS! 
2 highly informacve rs6-page guide «o | PET SUBJECT? | E Qu PENT 


i : j Mechanical Eng., Pn ee 
the best paid engineering posts. It tells Electrical Pak The specialist Elec 


you how you can quickly prepare at home Civil Engineering, Basic Practical and Theor comes Dietsieae of 
i i i i i Radio Engineering, tic Courses for beginners in See Rede 

iv eee were Speraererns AukamBue Eng., Radio, T.V., Electronics, Etc., offers you a real lab- 

Aeronautical Eng. .M.Brit.1.R.E. City uilds oratory training at 
and outlines a wonderful range of modern ical Enos: AMBrit.LRE. City & Guild 5 
Home Study Courses in all branches of Production Eng., Radio Amateurs’ Exam. home with practical 
Engineering. This unique book also gives Building, Plastics, eee Coe equipment. 
full details of the Practical Radio & Elec- | Dtaughtsmanship, a peSiaerist hse Ask for details. 
tronics Courses, administered by our ; Radio & Television Servicing BLE LE. T. 
Specialist Electronics Training Division— GET SOME Practical Electronics 

Electronics Engineering SCHOOL OF 

the B.I.E.T. School of Electronics, explains | LETTERS AFTER histonantion 
the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS 


shows you how to qualify for five years 


promotion in one year. re eras POST COUPON NO 


AONE EOC aeRO ansaaeneneeeasesnneseeeeeseneesen eee esses see easseeeHssneata senses seanesssneensaunensenaeseseanerannes 


A.M.I.Prod.E. 
We definitely Guarantee AM.LML oat Mieseo, somal min yeu PEEE AG tatoo) = 
“NO PASS FEE» ALO. 5 ENGINEERING OPPORTUNITIES 1 
— NO FEE AM. Sho RE. @ = (Write if you prefer not to cut page) a 
Whatever your age or experience, you cannot afford City & Guilds | B 
to miss reading this famous book. If you are Gen. Cert. of Education NAME sos sneuadsbe ionesb vecepueoderabaeaenpncee toms soucneesate even 
coprel ENGINEERING OMORTENITES | REA | ot 
Cc 
a ae i ADDRESS 5c. ces nccaphet acute Be a 
BRITISH INSTITUTE BD ine idice altars caine a a 
OF ENGINEERING TECHNOLOGY ; : ; 
8 


(Dept. SE/22 ),29 Wright’s Lane, London, W. 8 © sussecr on exam 


WB THAT INTERESTS (ME. + istaccssssecensetenssyssseet-ssass-tecseoucnss nate eee ae 


IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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Automatic blade angle control on motor-graders 
during construction of roads and airfields, when the 
ground has to be shaped to a prescribed slope, is 
described in December INDUSTRIAL ELECTRONICS, now 
on sale—one of many articles showing how electronics 
can cut costs and increase productivity in all kinds of 
industrial process. INDUSTRIAL ELECTRONICS is vital 
to all who must use electronics to meet ever-increasing 
competition. Other articles in the current issue are 
summarised below; January issue will contain Vibration 
Measurement on Turbine Blades. 


ES ee UEEEEEEEEEEESESEAEEECEEEnEl 


ILIFFE ELECTRICAL PUBLICATIONS LTD.,; DORSET 
HOUSE, STAMFORD STREET, LONDON, S.E.1. 


= 

a Please supply INDUSTRIAL ELECTRONICS monthly. I 

= enclose 12 months’ subscription of £3 (overseas £3 10s., U.S. 

= and Canada $10.00). 

_ NAME .......- RR ies SNA alee dc iogsd chalg alte s Steirels Lskenaten ste cette 

i PATSTPIGS rrten cast oan ke reba ice Caceres nity gh Aaineslacy 

a. HO Le lee 8 Aye eee PIE HG ORO. CURR Ea Beno COO es 
DAT Ein ccle oss ees earl x See locst aredi nial els. a mio ehereiiat = 


ELECTRONICS 
APPLIED TO 
CIVIL ENGINEERING 


ALSO IN DECEMBER ISSUE: 
TEST RIGS FOR TORQUE CONVERTERS 


This article describes equipment which offers important advantages in 
testing motor-car gear-boxes and differentials, and other forms of 
torque converter, Electric motors provide drive power and simulate 
the load. For routine testing the apparatus can be set up to work 
automatically; for research it can be manually controlled. 


DYNAMIC BALANCING MACHINES 


To minimise vibration in rotating devices, it is necessary to add balancing 
weights—usually in two different planes, though weights in three or 
four different planes are sometimes necessary. This article discusses 
various methods for determining the required positions. 


INDUSTRIAL | 


ELECTRONICS 
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Battery 2/3. 


Wide-range Transistorised 
SIGNAL GENERATOR—Mode! 27. 
Range 150 Ke/s. to 350 Mc/s. 

%& Accuracy better than 2%. 

3% Directly calibrated. ‘ 

3 Battery operated. 

%& Compact and light. 


£7.18 .6 


with test lead and battery. 
packing 3/6 extra. 
H.P. £2 deposit and 22/- monthly. 


Post and 


WIRELESS WORLD 


re 0 VIE REX INSTRUMENTATION 


Wide-Range Transistorised 

AUDIO GENERATOR—MODEL 63 
Range 10-100,000 c/s. 

%& Laboratory Standard Specification. 
% Sine and Square Wave. 

3% Direct Frequency Calibration. 

3% Accuracy and Low Distortion. 

¥* Calibrated Output Voltage. 

% Battery Operated and Compact. 


£15.0.0 


Post & Pkg. 3/6. 


H.P. £4 Deposit and 41/- 


V 


January, 1964 


complete with 
test lead. x 


monthly. 


Wide Range Transistorised 
C.R. BRIDGE—Model 62. 
6 RANGES 10 to 100 MQ 
IpF to 100uF 
%& Visual null indicator. 
ye Power Factor check. 
¥~ Electrolytic leakage test. 
¥% Battery operated. 


£7.2.3 


including battery. Post and Packing 3/6 extra. 
H.P. 35/- deposit and £1 monthly. 


Trade and Export Enquiries Invited 


S.A.E. For Full Technical Leaflets 


NOMBREX LTD. 


INSTRUMENTS ESTUARY HOUSE, CAMPERDOWN TERRACE, 
DIVISION 70 


EXMOUTH, DEVON. = PHONE 3515 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the Projessional or Amateur user who likes the Best. 


Communication receiver at a moderate price, MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER. 8 BB8A yalves Superhetero- 
dyne circuit. FREQUENCY RANGES 


Range |... 12.430 Mc/s. Range 4... 1.12—2.58 Me/s. 
Range 2... 5.2—12.9 Mc/s. Range 5... 480—1150 ke/s. 
Range 3... 2,5—6.1 Mc/s. 


Ranges 4 and 5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts, Selectivity 30 db down at 
10 ke/s. off resonance. AC/DC, Internal speaker, 


HIRE PURCHASE TERMS 


Model No. Cash Price Deposit 12 Mthly. 24 Mthly, 
Payments Payments 
BIO: oes ccticcctsses £34 8 9 £50 0 £2 12 6 _— 
840Cc_.. ... £62 0 0 £12 0 0 £4 8 3 £2 6 6 
FAO is are ae £125 0 0 £25 0 0 £8 16 6 £414 6 


C10 £48, Transistorised receiver. Delivery Feb. 1964. 
CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 
Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY RD. 
LIVERPOOL, 4 


Telephone: AINTREE 1445 ESTAB, 1935 
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M. R. SUPPLIES, Ltd.,- 


(Established 1935) 


Known for many years as the most reliable source of the following specialise material 
—always right up to date. Careful packing—immediate delivery. Prices nett. 


SMALL GEARED MOTORS. Im addition to our well-known rangé (List GM/361) 
we offer smaller open type S.P. units, 200/250 v. A.C. 1, 6, 12, 20 or 60 r.p.m. Size 
approx, 44in. x 24in, x 2in. with lin. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 

MINIATURE RUNNING TIME METERS (Sangamo), 200/250 v. 50 c. (synchronous) 
Counting up to 9,999 hours, with 1/10th indicator. Only 14in. square with eyclometer 
dial, depth 2in, Ideal for use with modern equipment. Immediate delivery, 60/-, 
post paid. : 

MINIATURE VARIABLE TRANSFORMERS (Philips). Another remarkable offer 
irom stock, Open type—panel mount, only 3}in, diameter, input 200/240 vy. Output 
0/240 v. 0.5 amp. (in two stages). Many applications including motor and lighting 
control, 58/6 (despatch 2/6). 

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 vy. 50 ¢. Fitted with spindles for hours, minutes 
and central sweep seconds hands. Seli-starting, central one-hole fixing. Dia. 24in, 
Depth behind dial only lin. With back-dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style, for 5/7in. dial 2/6. For 8/10in. dial 3/6 set. 
MINIATURE COOLING FANS, 200/250 y. A.C., with open type induction motor. 
2kin. x 3in, x liin, and 4in. 4-bladed metal impeller, Ideal for. projector lamp 
cooling, convector heaters and light duty extractors, 28/6 (des, 2/-). a 
EXTRACTOR FANS. Final offer of this very popular and efficient model-complete 
with outside cowling and indoor shutter. Circular motor housing only 4}in. dia. 
Easily mounted in small window pane. Silent induction motor, 200/250 y. A.C. 
(no interference), 3,500 c.ft./hr. Instructions with each. Only 59/6 each (despatch 
3/6). We also supply our 8in. model at $5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling. . Details on request, 
SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 y. 50 c/s. Self starting 2in. 
dia. x 1fin, deep. Choice of following speeds 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 
12 hrs., 1 rev, per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.) 
2% x Qin, x liin., 6 r.p.m. 5'7/6 (des. 1/6). 

SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera- 
tions on 200/250 v. 50 c/s. Providing up to 3 on-off operations for 24 hours of any 
chosen time, with day-omitiing device (use optional). Capacity 20 amps. Com- 
pactly housed, din. dia., 3in. deep. With full instructions, $5/18/6 (des. 3/-). 
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price, 200/250 v. A.C./D. Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc. 
and WO for easy fixing to ANY machine. The complete outfit £6/18/6 
(des. 3/6). 

NEW F.W. BRIDGE SELENIUM RECTIFIERS, Nominal 12 volts D.C. 1 amp. 8/6, 
24 amp. 11/6, 4 amp. 15/6. Nominal 24 volts D.C, 1 amp. 15/6, 24 amp. 22/6, 
4 amp. 27/6. Postage all models 1/6, : 
IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, 


including stainless stee} 
(most models), Philips Variable Transformers (all models). : 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1. ~ 
(Telephone: MUSeum 2958) et Sek 
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3000 
TYPE 


RELAYS 


TYPE: 3000 Twin-Armature 
This relay is a space saver! Two relays in one. 
Two coils, two armatures, working independently. 


TYPE: 3000 MICRO SWITCH Contacts maximum 4 change overs light duty or 
Can be fitted with any type of micro switch; light A. i : D. A. R. 84 2 change overs heavy duty. Coils: Maximum 


ADMIRALTY 


arid heavy duty contact sets as required. Coil: 2 10,000 ohms. 


to 80,000 ohms. 


APPROVED 


MINIATURE PLUG-IN RELAYS 


TYPE: 3000 30 amp. 


Capable of carrying 30 amps. TYPE: 3000 Delay Relay 


This relay can be supplied with operate/delay 
up to 25 seconds from supply of 6 to 50 volts D.C. 
Release delay up to 25 seconds with trigger 
circuits to I volts D.C. Energised from 6 to 
50 volts D.C. Contacts maximum 6 change overs 
light duty. 

. With adjustable resistor giving plus or minus 
sal Ke oat eS ¥%4"--| aes of nominal! figure on cperate and release 


at 250 v. A.C. with maximum build up of 4 makes 
or 4 breaks. Coil: .| to 80,000 ohms. 


¥ TYPE: 3000 Transistorised Relays 
T.1 Operates from 300.to 500 micro/amps. 
- at If volts D.C. 

T.2 Operates from 3 to 5 micro/amps. at 1% volts 
D.C. Maximum contacts 2 change overs 
light duty or 2 change overs heavy duty. 

T.3 Operates from 15 to 30 micro/amps. at 


14 volts D.C. Maximum contacts six change Operate 
overs light duty. ’ ss Be volts a 4 LP i es 
ide i 2 to: D.C, i . H 
pee erclestas 2) Sia mks 12 Vole 37.0 bi Moe 08} TYPE: 3000 Mechanical Latching Relays 
24 Volts 19.5 mA. (MQP 308) Built to customer’s requirements. 
48 Volts 10.2 mA. (MQP. 408) Coils: .f to 80,000 ohms. 
100 Volts 4.9 mA. (MQP._ 508) 
Fitted 4 C at | amp.— 


100 V.D.C, 
Operate Time 6 m/S. 
Release Time 4 m/S, 
Insulation up to 250 V.A.C. 
Twin Contacts. 
Temperature: — 10°cto + 40°c, 
Mounting: only requires 2 screws. 
_ Fitting supplied with Relay. 
Mounting Rack can be supplied for 36 
Relays. 
P.O. 19in. x 3tin. 
These Racks can be cut to any size. 
Weight of Relay 43- grams, 


TYPE: 3000 B.O.3. : 
With its own bracket for fitting in any position, Quantity up to 10 at 16/- each. 3000 TYPE P.I. 


d to interlock with each other. Coil i ; : nF 
er “yee ohms. Further discount according to quantity. Plug n Relay 


A.D.S.RELAYS LTD 


89 - 97, ST.JOHN STREET, CLERKENWELL, E.C.1 
Telephone: CLErkenwell 3393 
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Volume II: Video-frequency ampli- 
fication 35s. net by post 36s. 2d. 


Volume III: Waveform generation 


30s. net by post 3ls. 


Volume IV: General circuit techniques 


= 
anes 
J 


v, 


.@.@.8.9.8.9.9.9.9.9.@ 


Vm 


35s. net by post 36s. 2d. 
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new 2nd edition — enlarged, up-to-date 


TELEVISION ENGINEERING 


Principles and practice 


Vol. 1: Fundamentals, camera tubes, television optics, electron optics 
Fe OC eee ee OSE et a eee Cee aS a Re 
S. W. Amos, B.Sc. (Hons.), A.M.I.E.E. and D.C. Birkinshaw, M.B.E., MAMIE: 3 


This is the second edition of the first volume of a series specially produced by — 
members of the BBC Engineering Division. Primarily intended for the 
i struction of the Corporation’s own staff this authoritatively written textbook 
provides a sound basic course for all those studying television engineering. 
Because of the many important developments which have taken place during 
the past few years, and in particular the change-over by the British to the 625- 
line standard, this new edition has had to be re-written and enlarged. The 
authors have made the book entirely general so it now applies to all of the line 
standards employed by the world’s television services. 


45s. net by post 46s. 2d. over 300pp._ illustrated 


obtainable from leading booksellers 


ILIFFE Books Ltd., DoRsET HOUSE STAMFORD STREET LONDON S.E.! 
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To customer’s specification. Your 
enquiries weicomed for all types 


of layer and wave winding. 


%, 
ae, 


"@'° 8° 8's '@'e'® 


SiS i Rimiminiarmas 
Sagi wawawawawause > 


‘mean DEPENDABLE 


A.F. i fF. nat 
F, & Mains Transformers, R.F Ht Pear: frequency contro! 


& I.F. Coils, Pot Cores to close 


inductance, etc. 


SWEETNAM & BRADLEY LTD 


BRISTOL RD, MALMESBURY, WILTS. Ht) Gad Brookes Crystals (1961) Ltd 


Telephone:MALMESBURY 2334 


Lett: ALL Brookes Crystals are made to 


Type G.2 Crystal i 
eae pee exacting standards and close tolerances. 


62 RIcs. They are available with a variety of bases 
Right: and in a wide range of frequencies. 
Type G.I Crystal There is a Brookes Crystal to suit your 


Unit. Frequency z 
100 ki cs. purpose—let us have your enquiry now 


Smienwintaseeee 
Cx DCX 


Suppliers to Ministry of Supply, Home Office, B.B.C., etc. 


CORNHILL FACTORY, ILMINSTER, SOMERSET 
BROOKES Tel: \iminster 2402 ; 
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ENGLISH ELECTRIC 


UHEF 
POWER 


25 kW 
KLYSTRONS 


for bands iv and v television 


R.F. power for bands IV and V tele- 
vision transmitters is provided by the 
latest EEV klystrons K376 and K377. 
These klystrons are mechanically tuned 
multi-cavity types having output powers 
of 25kW at minimum gains of 30db. They 
are available with a full range of access- 
ories including electromagnet frames 
and coils, external tuning cavities and 
adjustable load couplers. 

Full information on the K376 and K377 
and other high power klystrons manu- 


factured by EEV is available on request. 


K377 klystron in 
circuit assembly K4055, 
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The range of Advance R.F. Signal Generators covers 
frequencies of 30kc/s to 300Mc/s with an accuracy of 


+1°,. Controls and indicators are designed to provide 


positive operation with ease of reading. A telephone 


call or letter will bring full details and specifications. 


SIGNAL GENERATORS 


SG63D 


This Signal Generator provides fre- 
quency or amplitude modulated signals 
over a continuously variable range from 
4to230Mc/s in six ranges. Ithasa tuning 
accuracy of --1% and an internal 
oscillator provides calibration checks at 
5Mc/s intervals to an accuracy of 0.03%. 
F.M. deviation variable 0 to +200kc/s 
at supply frequency or fixed deviations 
+22.5kc/s and +75kc/s at 1000c/s. 
PRICE NETT IN U.K. £108.0.0. 


SG62 

This model covers all sound, radio and 
television bands with an extremely wide 
frequency range of 150kc/s to 220Me/s. 
The scale is 50 in. long and a band- 
spreading device gives an open scale at 
the higher frequency ends of the bands. 
The output may be amplitude modulated 
at 30% at 400c/s. 

PRICE NETT IN U.K. £40.0.0. 


B4 


This R.F. Signal Generator is available 
in two versions—Model A covering from 
100kc/s to 80Mc/s, and Model B cover- 
ing from 30kc/s to 30Mc/s. R.F. output 
is continuously variable between 1UV 
and 100mV. A crystal voltmeter moni- 
torsthe R.F. outputleveland modulation 
depth which is adjustable from 0 to 80% 
at 400c/s or from an external frequency 
source. 

PRICE NETT IN U.K. £85.0.0. 


This Signal Generator provides sine or 
square wave amplitude modulated 
signals with a continuously variable 
frequency range from 10Mc/s to 
300Mc/s. A slow motion drive with a 
50:1 reduction ratio vernier scale 
simplifies the frequency setting. 

PRICE NETT IN U.K. £97.0.0. 


E2 


This instrument is the most widely used 
in its sphere, covering from 100kc/s to 
100Mc/s with adjustable output up to 
100mV and a force output of 1V. 
Internal amplitude modulation of 30% 
at 400c/s is provided and external 
modulation from 0 to 80% up to 4kc/s 
can be applied. 

PRICE NETT IN U.K. £35.0.0. 


C2H 


Designed to meet laboratory and test 
needs, this generator provides 12 pre-set 
frequencies between 30kc/s and 40Mc/s 
with stabilised R.F. level over the range. 
Each pre-determined frequency can be 
adjusted +10% and amplitude modula- 
tion facility is provided at 400c/s with a 
depth of 30%. 


» PRICE NETT IN U.K. £90.0.0. 


ADVANCE COMPONENTS LIMITED 


INSTRUMENT DIVISION 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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RADFORD 


JANuaRY, 1964 


AUDIO LABORATORY 
INSTRUMENTS a 


LOW_ DISTORTION 
OSCILLATOR 


Basically an instrument of 

high stability, providing 

very pure sine waves dir- 

ctly without the use of 

filters in the range 5 c/s to 

500 Kce/s. i 

The instrument is valve 

operated for sine wave 

generation, but semicon- 

ductors are used in a sine/ 

square network to provide 

clean square waves from 

5 c/s to 500 Ke/s. An 

accurate step attenuator (100 dB in 10 dB steps) is incorporated together 

with a 0-10 dB continuously variable attenuator which may be directly 

monitored on the built-in valve millivoltmeter. The millivoltmeter is a 

4 stage feedback type with a very linear volt scale. It may be used for 

external measurement with a full scale deflection of. 100 mV to 300 V 

(8 ranges) with better than 0.5:dB accuracy over the range of the oscil- 

lator. The inherent distortion of the sine generator is lower than that 

of any other known instrument. 

SPECIFICATION 

Mains input: 110-140 y., 210-250 v., 50/60 c/s. 

Output: 5 volts max. into 600 ohms. 

Frequency range: Sine waves and square waves 5 c/s-500 Kc/s. 

Sine wave distortion: 0.006%, 200 c/s-20 Ke/s; increasing to 0.015% 
at 10 c/s and 100 Kce/s. 

Specification of included valve-millivoltmeter 

Input resistance: 1 Meghom. 

Sensitivity: 100 mV-300 V f.s.d. (8 ranges). 

Response: -+0.25 dB, 5 c/s-1 Mc/s. 

Price: £95. 


DISTORTION 
MEASURING SET 


An instrument capable of 
measuring total harmonic 
distortion speedily, accur- 
ately, and directly on a 
calibrated meter scale with- 
out calculations or the use 
of ancillary balancing or 
rejection circuits. ois 
capable of reading a lower 
distortion level than any 
other known instrument or combination of instruments. 


‘It is all 
semiconductor operated, and is energised from an included 9 v. battery. 


SPECIFICATION 

Frequency range: 20 c/s-20 Kc/s (6 ranges), 

Distortion range: 0.01%-100% f.s.d. (9 ranges). 

Sensitivity: 100 mV-100 V (0.01% and 0.03% f.s.d. ranges operate 
above 1 volt inputs). 

Meter: Square law r.m.s. reading. 

Input resistance: 200K ohms. 

High pass filter: 3 dB down at 500 c/s; 30 dB down at 50 c/s, 

Harmonic response: +1 dB 2nd harmonic to 250 Ke/s. 

Price: £75. 


RADFORD ELECTRONICS LTD. 


Ashton Vale Estate ° 
England. 


Bristed,.3), 
Tel: 662301-2. 
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HIGH CURRENT 


smoothed AC-DC 


POWER SUPPLIES 


INPUT. 200-250 volts 40-60 c/s. or 110-120 volts 
40-60 c/s). OUTPUT. 12 v. 24 v., other voltages 
from (6 v. to 250 v. D.C. to order). RATINGS. 
Up to 24 Amps. (100 Amps to order). TOTAL 
RIPPLE. Less than 1% p.to p. REGULATION. 
5%. OUTPUT IMPEDANCE. .4 ohm. At 
100 c/s. EFFECTIVE RESIST. Less than .lohm. 


INCORPORATING SILICON RECTIFIERS 
fully smoothed and of Low impedance Valradio 
D.C. power supplies are designed to take the 
place of accumulators for L.V. equipment operation 
or as high current bench supplies when an AC 
supply is available. 


PRICE. From £14. 2. 0d. 


Please write to department 
C.3b for DC power ‘supply 
leaflex. 


LIMITED 
Browells Lane, Feltham, Middx. Tel.: Feltham 4242, 


Valradio and Stereosonoscope are the registered trade marks of 
Valradio Ltd. 
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a new book from 


PITMAN © 


Frequency 
Divider 
Organs 

for the 
Constructor 


ALAN DOUGLAS, M.I.R.E., M.A.1.E.E. 


Mr. Douglas, well known as the 
author of ‘‘ The Electronic Musical 
Instrument Manual,” has now pro-— 
duced this new work for amateur 
constructors. ull constructional 
details are given of two systems 
which produce good conventional 
tone qualities and yet are equally 
suitable for new tone colours. A 
small portable system fully transis- 
torized and operating from dry 
batteries is also described and out- — 
lines of six commercial frequency 
dividers are given. 25/- net. 
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from all booksellers, PITMAN, PARKER ST., LONDON, W.C.2 
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As usual we take this 


opportunity of thanking our 
world-wide clientele for their 
support in 1963, and to wish 


them a prosperous new year. 


Your specific enquiries for special types to CY. JAN and MIL 


specifications are invited. 


Our organisation is Ministry of Aviation approved Air Registration Board approved 


HALL ELECTRIC LTD 
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5. 


Tel.: Gulliver 8531! (10 lines) Telex 2-2573 Cables: ‘‘Hallectric London”’ 
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MINTATURE 
SELENIUM 


CONTACT 
COOLED 


RECTIFIERS 


FOR DOMESTIC RADIO AND 
ELECTRONIC H.T. SUPPLIES 


These rectifiers are cooled by contact with the metal 
chassis to which they are attached, and so need not 
necessarily be mounted in positions of unrestricted venti- 
lation, as for other types of rectifiers. 


Send now for leaflets giving details of the wide range of S.E.I. 
contact cooled rectifiers available. 


SEL 


SALFORD ELECTRICAL INSTUMENTS LTD. 


PEEL WORKS - SILK ST - SALFORD 3.» LANCS Tel: BLAckfriars 6688 

London Sales Office: Brook Green, Hammersmith Wé6. Tel: Riverside 5245 

A Subsidiary of THE GENERAL ELECTRIC CO, LTD. OF ENGLAND 
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% Our engineers wiil be 
pleased to co-operate on 
circuit design problems. 


JANUARY, 1964 | 


NEW from OLSON 


sens 


MODERN CASES FOR MODERN REQUIREMENTS 


The firm of Olson Electronic Ltd. have found need for small instrument cases 
in the industry and ae introducing a series of smal] cases designed to satisfy 
the demands of miniature assemblies, these are strongly made of 20 s.w.g. mild 
steel and finished in silver-grey hammertone stove enamel with front panel in 
light grey (shade 631) high gloss enamel.’ 

Rubber feet are fitted to all cases. Vent panels can be fitted at a small extra 
charge. 


FRONT 
PANEL 


HEIGHT DEPTH 


25A 6tin. Atin. 4tin, 18 swg 
25B 6}in. 4tin, 6tin, 18. swg 
26A 8iin. 52in. 6tin, 18 swg 
26B 8#in. 5fin. 8iin, 18 swg 
27A 12Hin. Thin. _ bBhin. 16 swg 
27B 123in. Thin. 8in. 16 swg 
28A 14in. 10}in. Ghin, 16 swg 
28B 14in 104in. Shin, 16 swg 
NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 
TYPE WIDTH HEIGHT DEPTH ; 


29A 10in, 4in. 6in, 18 swg 
29B 10in. 4in. Sin. 18 swg 
30A 12in, Sin. 6in 18 swg 
30B 12in. bin, 8in. 18 swg 
31A 14in. 6in. 6in 18 swg 
31B 14in, 6in. 8in 18 swg 
STANDING CASES : 
~ 40A 4tin, 6hin. 6in, 18 swe 
40B 5#in. 8zin. 6in. 18 swg 
40C 52in. 8iin, 8in. 18 swg 


Quotations gladly given for customers’ own specifications and special requirements 


OLSON ELECTRONIC LIMITED, 54 Myddleton Street, 
LONDON, E.C.1 Telephone: TERminus 8081 
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TRANSVERTERS 


(TRANSISTORISED D.C. CONVERTERS. 


2 KW. Peak Starting. 650 W. Continuous’ 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery_ 
Up to 93% Efficiency. Polarity Reversal Pro 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies; For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 
Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen.; Recorders— 
U/V Sound; Oscilloscopes and Lab. Gear in 
Marine and Aircraft (K114). , 


Range of models available 
with prices from £11-£90. 


Please write to department C.10 
for transverter leaflet. 


LIMITED 


the D.C. conversion specialists since 1935 


BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd, 
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NEW /Bi7f PROFESSIONAL TV & RADIO 
SERVICING EQUIPMENT 


WIRELESS WORLD 


For Faster, Easier, More Profitable Servicing 


Television Analyst for 
Black & White and Color 
Model 1076 


The new #1076 gives you a convenient TV signal- 
generating source of your own—with all signals in- 
stantly available on the television under repair. Now 
you can visually trouble-shoot and signal trace both 
black and white and color circuits! Model 1076 has 
easy, direct, point-to-point signal injection, permit- 
ting fast correction, anywhere, anytime. Operates 
115/230 V—50-60 cycles. 


° . ° e * . e . e ° ° e se e 


Television Analyst 
Model 1074 


A fabulous new addition to the famous B & K series 
of Television Analysts. 


The 1074 is a compact version of the superb 1076 
and offers a complete TV signal generating source 
of your own. Using the B & K point-to-point signal 
injection technique, you can isolate and pinpoint any 
performance problem for quick correction. The 1074 | 
can double your effective manpower. Operates on 
115/230 volts, 50-60 cycles AC. : 


Write for complete catalog and prices. 


Transistor i 
Radio Analyst 
Model 960 


With this remarkable instrument, you can check all 
circuits and pinpoint any trouble in minutes. Makes 
transistor radio servicing quick and easy—far more 
profitable. The 960 makes it easy to trouble-shoot 
any stage by unique point-to-point signal injection. 
Built-in metered power supply provides quick and 
easy testing at any time. 115/230 V—50-60 
cycles AC. 


‘ten 


DYNAScCAN 
Solid State Digital 
Voltmeter Model 111 


With specialized experience in the test instrument 
field, DYNASCAN breaks through the high cost bar- 
rier and presents a reliable solid state Digital Volt- 
meter. Model 111 DVM provides laboratory-standard- 
type accuracy or better, with easy readout—minimizes 
operation errors. Unusual flexibility enables you to 
take full advantage of its time-saving, cost-saving 
convenience. 115/230 volts, 50-60 cycles. 


TRANSISTORIZED PUBLIC ADDRESS AMPLIFIERS 
All Supplied 115/230 Volts — 50-60 Cycies 


Model 1500—15 watt 
Dual Power DC and AC 


This transistorized P.A. amplifier 
offers outstanding reliability and 
performance for portable, mobile 
and general-purpose use. 


gece 


Model 3000—30 watt 


Incorporates all the features long 
desired by soundmen for simpler 
installation, operating convenience 
and greater flexibility! Fully transis- 
torized. 


Modei 6000—60 watt 
Unique Anti-Feedback 


Here is an exceptional high fidelity 
public address amplifier. Unique 
features permit twice the power 
without acoustic feed back. 


EMPIRE EXPORTERS 253 Broadway, New York 7, N. Y., U.S.A. 
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WHARFEDALE 


. Super Kange 


Each loudspeaker in this range is fitted with roll surround 
for low resonance and double diaphragm assembly for 
extended HF response. 


SUPER 8/RS/DD 


Impedance 10/15 ohms 

CERAMIC MAGNET 

Flux density 14,500 oersteds 

Total flux 60,000 maxwells 
ALUMINIUM VOICE COIL 

Max. input 6 watts rms or 12 watts peak 
Frequency range 40-20,000 c/s. 

Bass resonance 50/60 c/s. 

Price 134/2 inc. P.T. 


SUPER 10/RS/DD 


Impedance 10/15 ohms 

Flux density 16,000 oersteds 

Max. input 10 watts rms or 20 
watts peak 

Frequency range 30-20,000 c/s. 

Aluminium voice coil 

Roll surround and double diaphragm 

Bass resonance 38/43 c/s. 

Price 218/8 inc. P.T. 


SUPER 12/RS/DD 


Impedance 12/15 ohms 
Flux density 17,000 oersteds 
Total flux 190,000 maxwells 
Aluminium voice coil 
Max. input 20 watts rms 

or 40 watts peak 
Frequency range 25-20,000 c/s. 
Bass resonance 26/32 c/s. 
Price 350/- (no tax) 


\ 
\\ Write for informative and fuily 
AD ‘Illustrated 12 page booklet. 


Wharfedale Wireless Works Ltd., Idle, Bradford, Yorks. 
Telephone: Idle 1235/6 Telegrams: ‘Wharfdel’ Bradford. 
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NEWPORT INSTRUMENTS 


wind YOUR cores faster—_ 


at less cost! 

Save yourself time and money: let Newport 
Instruments take the job of ferrite-winding off your 
hands. Our large, modern factory is geared for fast, 
efficient winding of every type of core—to your 

own design or ours—large quantity or small. Let us 
give you a quotation. We think you'll be impressed. 


ORO 
NEWPORT INSTRUMENTS (Scientific & Mobile) Ltd 
NEWPORT PAGNELL, BUCKS. Tel: 401/2 
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““Q-MAX ”’ 
COMPREHENSIVE STOCK} sHEET METAL PUNCHES 


OF THE BEST IN HI-FI 

EQUIPMENT, SPEAKER 

ASSEMBLIES, F.M. TUNERS, 
etc. 


2 & 


Pat. No, 619178 
& Pals. pending : 
ROUND, SQUARE 
and RECTANGULAR 
The easiest and quickest way of 
punching holes in SHEET METAL. 
LATEST ADDITIONS 
H1/l6in. square ........ecesaee 28/- 
21/32in. x 15/16 rect. ...... 37/6 
List of Sizes and Prices on Applica- 
tion. 


FULL 
RANGE OF 3 
LEAK equipment including STEREO 
20 AMPLIFIER giving 2 x II watts 
power output. £30/9/-. 


SOLE LONDON 
DISTRIBUTORS OF 


ELCOM MINIATURE 
fa 


MULTI-WAY 
PLUGS, 
SOCKETS, 
& COVERS 


FM91. FM TUNER 87.5-100 Mc/s 
£20/7/4 unpowered ; £23/16/7 powered. 
All other Chapman products in stock, 


Price List on application. 
6d Post 
Free, 


25 HIGH HOLBORN, 
LONDON, W.C.1. 


STOCKS OF RECOMMENDED 
TAPE RECORDERS—Descriptive 
lists on application. 

Telephone: 


9 
ERK Y 
Ee HOLborn S231/2. 
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ILLUSTRATED 
CATALOGUE 


January, 1964 


SPECIALIST SWITCHES LTD 
the fastest switch 


service in the world 


ROTARY AND LEVER TO SPECIFICATION 


New customers are generally very surprised when we 
tell them their order will be despatched today or 
tomorrow-latest. They are even more surprised when 
they receive the switches on time. They eventually 
get used to all their following orders also turning up 
within 24 hours—and they keep coming back. 


Where’s the catch? 


There is no catch. There are one or two limitations 
of course—all switches have 2in. long spindles, with 
no locating lugs, but this is a small price to pay for 
the fastest service in the world. 


The Secret 


We only make small quantities of switches to specification 
—We do nothing else. We are small and flexible—We 
need the minimum of internal paperwork—We are 
SPECIALIST SWITCHES. 


Quantities: 1 to a dozen or so—24 hours. Around, say, 
250—7 to 10 days. If you want more—come to us for your 
earliest requirements and go to the ‘ big three’ for the rest. 


Ask for details and prices: 
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_ MINIMUM SPACE 
FOR CLEAN CLEAR 


BASS 


WHARFEDALE 


W2 


A really compact loud- 
speaker system giving 
full range performance 
on mono and stereo. 
£29.10.0 fully finished 


with a choice of 
polished walnut or 
mahogany veneers, or 
oiled teak. Oak finish 
available to special 
order. 


SPECIALIST SWITCHES LIMITED 
79a DUKE RD - LONDON W.4 - Paddington 8866-7 
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VACUUM £28.10.0 unpolished. oa ay 

2 4” x a” x 12% 
ELECTRONIC WEIGHT: 37 !b. complete 
LIMITED FREQUENCY RANGE: 


30/17,000 c/s 
MAX. POWER: 15 watts 
IMPEDANCE: 15 ohms 


KEEPS YOU IN 


THE PICTURE 


As the waveform shows, the 


WITH THE roa ey oe 
FINEST REBUILT CATHODE RAY TUBES with 4 watts. 
12 MONTHS 
GUARANTEE 


FREE LEAFLET 
ON CABINET MODELS 
ON REQUEST 


12"—14" £4-15 -0 
1I5’—17" £5- 5-0 
21" £7-15-0 


CASH WITH ORDER 
OR PRO FORMA, ADD 
12/6 FOR CARRIAGE 
AND INSURANCE 
DELIVERY FREE IN LONDON AREA 


19/- 


ALLOWED 
ON RECEIPT 
OF OLD 
TUBE 


Wharfedale Wireless Works Ltd., Idle, Bradford, Yorkshire. 


WRITE, PHONE OR CALL | 
Telegrams: ‘Wharfdel’ Bradford. 


VACUUM ELECTRONIC LTD. 


35, SACKVILLE STREET 


LONDON, W.!. 


Tel: Idle 1235/6. 
REGENT 6404 (5 lines) | 
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HAVE YOU AN 


ACOUSTIC 


WIRELESS WORLD 


January, 1964 


MEASURING 
PROBLEM ? 


DAWE 


HAVE 
THE 
ANSWER 


For expert advice on any problem in acoustics why 
not consult Dawe, the acknowledged experts and 
manufacturers of a complete range of sound level 
measuring and analysing equipment including sound- 
level meters, sound level indicators, audio-frequency 
analysers, octave-band and one-third  octave-band 
filters, statistical analysers and acoustic calibrators. 
We are exhibiting at the 

PHYSICAL SOCIETY’S EXHIBITION 

Stand 126 : JAN. 6-9 


Full technical data from:— 


DAWE INSTRUMENTS LTD., western AVE., LONDON, W3 Tel: ACOrn 6751 


A member of the $4 group of companies 
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ELECTRONICS 


M. G. SCROGGIE, B.Sc., M.I.E.E. 
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further thoughts by ‘Cathode Ray’ 


This new book may be regarded as a sequel to an earlier book by 
*‘ Cathode Ray,” SECOND THOUGHTS ON RADIO THEORY, 
but widened in scope to include electronics. The essays, adapted from the 
popular Wireless World series, are grouped according to subject and 


arranged in a logical sequence. 


This is a book that every electronic engineer, and for that matter 
every electrical engineer, should read. It can be guaranteed that no one 


will fail to learn something to his advantage. The author, well known — 


to Wireless World readers and through his books on radio and elec- 
tronics, which have helped many generations of students in their first 
steps to a successful career, presents difficult and tricky questions 
vividly and clearly so that they can be readily grasped. 


42s net by post 43s Id 30! pp. 204 illustrations 


_ obtainable from leading booksellers 


Published for WIRELESS WORLD by 
ILIFFE Books Ltd. 


DORSET HOUSE STAMFORD STREET LONDON _ S.E.1 


eit sie etek, 
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MANUFACTURERS OF MACHINES FOR 


AUTOMATIC & HAND 
COIL WINDING, 
LAYER, WAVE AND 
CONTINUOUS STRIP 


WINDING 
REEL CARRIERS (Light & Heavy) 


Machines supplied to customers’ 
requirements. 
Your enquiries are invited 


ETA TOOL CO. 


(LEICESTER) LTD. 
29A WELFORD ROAD, LEICESTER 


Phone 56386 
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The “DIS- BOARD ”’ 


for INSTANT MAINS 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 
BOARDS 


LEEVERS-RICH ie 
the studio tape recorder with 
consistent operation and easy 
maintenance to save your TIME; 
- compact design and mobility | 
~- to save your floor SPACE; — 
OME REC competitive price and negligible 
AVAILABLE FROM STOCK mage upkeep to lower your cOosTS. 
Full literature and price lists from: These down-to-earth practical 


LEXOR ELECTRONICS LIMITED! [agence ercrarn : 
ee peccable 
ALLESLEY OLD ROAD COVENTRY cee LEEVERS-RICH sound quality. : 
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feat ale ee ne cars Saetuaeceasmntoensnns cheese Se pt ee STANDARD studio recorder console 


" (above) with FULLremote control. Single — 
TRANSFORMERS rack from 


track from: £640.0.0. Just one example | 
COILS ' LARGE OR SMALL QUANTITIES 


-from-a complete range of portable, con- 
‘sole and rack-mounted recorders for 
CHOKES TRADE ENQUIRIES WELCOMED 
SPECIALISTS IN 


“single or multi-track use, including the 
FINE WIRE WINDINGS 


NEW fully automatic version with photo- 
M NIATURE TRANSFORMERS 


“electric programming system. 
-DELIVERY—sooner than you expect for 
RELAY AND INSTRUMENT COILS, ETC 
VACUUM iMPREGNATION TO APPROVED STANDARDS 


~ this class of equipment! Inquire NOW:— 
ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C.. ETC. 
123-5-7 PARCHMORE ROAD THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST, 1933 
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SD 
eee ESE TS 


-* TLEEVERS-RICH 


319b Trinity Road London SW18 VANdyke 9054 


6 oO 6 WA 


TTT Tit LTS 
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“S304 qains new 
important feature 


YaRe, 


MBSPUER 


oS 3 : RRLGARTE 
SPAS —- PROR 


In order to derive maximum benefit from the latest wide band 
version of the S32A Serviscope* an H.F. Synchronisation facility 
has been added to the triggering arrangements. Otherwise the 
Specification of the S32A remains unchanged. The following is a 


brief summary. (A leafiet giving full details will be supplied on 
request). 


CRT: 3” flat-faced PDA operating at 3.5kV. Mounted at an easy viewing angle. 
AMPLIFIER: Dual Range DC—10Me/s at 100Mv/cm: DC—1Mc/s at 10Mv/cm. 


INPUT ATTENUATOR: Calibrated direct reading in volts/cm, from 10mV/cm to 
50V/cm. AC or DC input. 


TIME BASE: Calibrated, with 18 pre-set sweep speeds from 1 sec/cm-} sec/cm. 
Variable control for intermediate speeds. 


TRIGGERING: Automatic or selective, TV and HF sync. positions. 
DIMENSIONS: 133” x 8” x 64”, 

WEIGHT: 16 Ibs. 

PRICE: £72. 


* Serviscope is a registered trade mark of 


Telequipment Limited, 313 Chase Road, Southgate, N.14. Fox Lane 1166 
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$51 Single-beam Serviscope* 
for industrial and educa- 
tional use. £49- 


033R Rack mounted double- 
beam oscilloscope with in- 
terchangeable Y amplifiers. 
£125 with general purpose 
amplifier. ; 


$43A Single-beam wide band 
laboratory oscilloscope with 
interchangeable Y amplifi- 
ers. £92 with general purpose 
amplifier. 


D554 Double-beam oséillo- 
scope with trigger delay, for 
advanced laboratory appli- 
cations and computer in- 
dustry. £275. 
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MULLARD ELECTROLYTIC 


PCF 302| CAPACITORS 


TRIODE PENTODE| Standard Series provides 
FOR LINE economy and reliability 


TANDARD electrolytic capacitors of the Mullard C425 
OSCILLATORS ‘notable supp! 


INE oscillator circuits incor- 
porating the Mullard PCF802 
are being used in the dual- 
standard receivers that are now 
appearinginreadinessforBBC-2. 
Because negative vision mod- 
ulation will be used in the new 
625-line service instead of the 
positive modulation of the 
present. 405-line service, line 
oscillators operating on the 
flywheel principle are attrac- 
tive. The Mullard PCF802 has 
been designed for use as a sine- 
wave oscillator whose frequency 


is controlled by the triode sec- 
tion of the valve functioning as 
a reactance valve. 

A notable feature of this type 
ofcircuitis that only oneswitch 
is needed to change the fre- 
quency of the oscillator from 
that required for the 405-line 
standard — 10:125kc/s — to that 


required for the 625-line stan-- 


dard 15-625 kc/s. 
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Special attention has been 
paid in development of the new 
valve to minimising hum and 
microphonic interference. 
Furthermore, the amplification 
factor of the triode section of 
the valve is high, thus making 
the section particularly suit- 
able for operation as a react- 
ance valve. 


Yj) 
4Y 


more economical solution. 

The standard capacitors are 
18‘7mmlongandhaveadiameter 
of 6-8mm. Eleven different com- 
binations of capacitance and 
working voltage are available 
in the series, ranging from 
0:64uF, 64V to 40uF,4V. As with 
the C426 series, the tolerances 
on these capacitances are —10, 
+50%, and the power factor of 
the components is extremely 
low, indicating the high quality 
of the capacitors. 

With the lower values of 
capacitance in the standard 
series, it may be necessary to 
choose a voltage rating higher 
than that dictated by circuit 
conditions, but this will simply 
add to the long service life that 
is a characteristic of Mullard 
electrolytic capacitors. 


series form a notable supplement to the established C426 

series of miniature electrolytics, and are frequently en- — 
countered in domestic entertainment equipment. 

Although the imagination can be fired by descriptions of minia- 
ture equipment and components, space in present-day domestic 
equipment is not always at a premium. Reduction in cost without 
loss of performance is sometimes a more important factor. In 
applications where the smallness of can sizes 1 and 2 of the C426 
series is not required, use of the standard C425 range will afford a 


CAR RADIO 


The Mullard LCR2 car radio 
audio package comprises the 
OC82DM miniature driver tran- 
sistor and the AD140 output 
transistor. The AD140 has a 
high current gain and possesses 
good linearity and frequency 
characteristics. 

The package forms a two- 
stage class A amplifier capable 
of delivering 3W when driven 
directly from the detector of an 
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all-transistor receiver. The sen- 
sitivity of the amplifier with 
respect to a 1kQ source is 
typically 25mV for full output. 
The LCR2 is thus meeting the 
need for high audio gain in car 
radios, ensuring an excellent 
standard of performance while 
offering an economic design. 
(Replacements for maintenance 


should be ordered by the indi- - 


vidual type number.) 
MVE 1566 
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Hi Fi by LETTERS from Mr. C. C. V. Hodgson and from the B.B.C. in this month’s 
correspondence columns revive a topic which has been and probably always 
Numbers will be a source of controversy as long as there is interest in high-quality 


sound reproduction. 

No one denies that the ideal sound reproducing system should have a 
frequency response extending to the upper limit of audibility of the youngest 
listener; otherwise the occasional but nevertheless important transients in 
sound will show differences from the original. An illustrated lecture, for 
instance, on the influence of the country of origin on the tonal quality of 
triangles would be pointless without frequencies up to or beyond 15 kc/s. 

Which brings us to our point, that there is a wealth of material, including 
the bulk of European music which can be transmitted without detriment to 
the composers’ intentions and enjoyed even when nothing is transmitted 
above 8 kc/s. In the days of 78 r.p.m. shellac records the preferred cut-off 
was 5 to 6 kc/s. It should not be forgotten that, as Eckersley used to say, 
the wider you open the window the more the dirt blows in. 

Frequency response is easy to specify and to measure, but it is not the 
only, or indeed the first criterion of good sound quality. There are many 
other qualities which can be treated objectively and given numbers, but we 
should not forget that a performance can be spoilt also by control engineers 
—even musicians—who sometimes have an “off” day. Frequency response 
or the lack of it is usually the last thing to be appreciated by the mind in 
selecting meaningful clues from the complex stimulus of music. 

For every listener who finds the v.h.f./f.m. transmissions of the B.B.C. 
deficient in high-frequency response there must be thousands who are 
thankful that sufficient funds were made available to provide a refuge from 
the pandemonium of medium waves and thus to restore the possibility of 
once again listening to plays and good music. This was the first objective of 
the v.h.f./f.m. service, not the extension of frequency range. Nevertheless, 
the quality is transparently good (given adequate receivers, amplifiers and 
loudspeakers) and interposes no serious impediment to the enjoyment of the 
programmes. Occasionally a programme of outstanding excellence is trans- 
mitted just as there are outstanding recordings to be found in the outputs 
from the gramophone companies. We think it unlikely that anyone will find 
any correlation here with frequency response or conversely any failure that 
can be attributed to lack of it. Memorable experiences in sound reproduc- 
tion and recording can seldom be devised, they just happen; and when they 
do we accept them gratefully. They are no less acceptable because the 
reasons ascribed for success may prove to be false. In this connection we 
remember the jubilation of the wideband boys at the startling improvement 
in sound quality which accompanied the B.B.C.’s move to Alexandra Palace 
and the opening of the television service in the v.h.f. bands in 1936. This 
was at first widely attributed to the release from the frequency constraints 
of medium-wave broadcasting, but was subsequently shown to be due to 
the simultaneous first use of a new design of microphone “A” amplifier 
with less than 1% harmonic distortion. 

This is not to say that Mr. Hodgson is wrong in wanting a wider audio 
response; we would all like to run 120 m.p.h. motor cars—just in case our 
journeyings might one day take us to the M1. 
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Elements of Transistor Pulse Circuits 


1.—THE PULSE CIRCUIT FAMILY 


By T. D. TOWERS,* m.s.c. 


N the last two decades, many new electronic 
fields have opened up where the elementary circuits 
or “building blocks” have tended to become 

more and more sophisticated. In the fields of com- 
puters, control systems, data processing, instrumen- 
tation, nucleonics, radar and telemetry, etc., although 
the small-signal linear amplifier is still a fundamental, 
the engineer is now expected to have an armoury of 
other circuits. ready to hand—particularly non- 
linear, large-signal pulse circuits. 

This work is aimed at providing the busy engineer 
with a practical review of the more commonly 
used non-linear building blocks in their transistor 
versions. The treatment is mainly practical and 
descriptive with a minimum of detailed analysis 
and mathematics. 

The pulse circuit family is now so numerous that 
it is well to begin with a review survey, to have a look, 


so to speak, at the family group photograph to . 


identify the main features of the various members, 
before going on to a detailed consideration of each 
individually. This brief review of the principa 
basic pulse circuits is given below. 


Phase Inverter: Transistor circuitry is by now so 
well established that most people will have no 
difficulty in recognizing the common-emitter tran- 
sistor amplifier appearing in Fig. 1. In the small- 
signal circuits of communications practice, its 
most important feature is the signal-voltage amplifi- 
cation from input to output. The phase change 
across the stage is of secondary importance. This 
type of amplifier also appears widely in pulse cir- 
cuits, but in this field the fact that the output is 


Mec 
OUTPUT 
Fig. 1. Phase Q 
inverter. 
INPUT 
oV 
Yoe 
Q Fig. 2. Emitter 
follower. 
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180° out of phase with the input is much more im- 
portant. So much is this so that the circuit is often 
Known as a “phase inverter” or simply an “ in- 
verter.” It is frequently used merely to invert the 
polarity of a pulse without amplification. 


Emitter Follower: The other common basic 
amplifier in pulse circuitry is the common-collector 
one shown in Fig. 2, which is usually referred to as 
an “ emitter follower.” It is, of course, the transistor 
equivalent of the valve cathode follower. Its principal 
characteristics are that the output is in phase with the 
input, the output voltage at the emitter always lies 
within a fraction of a volt of the voltage at the base 
(hence “emitter follower”), the ‘input impedance 
is high, and the output impedance is low. 


cc 


OUTPUT 2 


OUTPUT 4 


INPUT 


X oV 


Fig. 3. Phase splitter. 


Many electronic instruments take advantage of the 
good stability and linearity of the emitter follower. 
It is usually employed where there is a requirement 
for a high input impedance, a low output impedance 
or both. The input stage of a transistor oscilloscope 
or electronic voltmeter is usually an emitter follower. 
The effect of shunt capacitance in long signal leads 
or screened cables can be minimized by feeding from 
the low output impedance of such a circuit. Where one 
circuit feeds into another and the reaction of the 
second circuit on the first is to be kept low, use 
can be made of an emitter follower as a buffer be- 
tween the two stages. The low Output resistance 
of the emitter follower presents a barrier to feedback 
from the higher input resistance of the second stage. 
A number of other basic circuits are described below 
which are similar to the emitter follower in that they 
have a resistor in the emitter circuit, 


Phase Splitter: The phase splitter (often called 
“balanced inverter”) shown in Fig. 3 provides 
two output signals of opposite polarity from a single 
input — hence the term “ phase splitter.” Output 
1 (from the emitter) and the input are of one polarity, 
and output 2 (from the collector) is of opposite 
polarity. If the collector and emitter resistors are of 


* Newmarket Transistors Ltd. 
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Fig. 5. Differential amplifier. 


equal value, the two voltage output signals are of 
equal amplitude, since by transistor action the 
collector and emitter currents are virtually equal. 
The high voltage negative feedback resulting from 
the emitter resistor reduces the voltage gain to 
just. below unity at both output terminals. One 
defect of the circuit is that while the output im- 
pedance at the collector is high (approximately 
equal to the collector load resistance), at the emitter 
it is low (approximately equal to the input source 
resistance divided by the transistor current gain). 
This impedance unbalance can be got round by 
including in series with the emitter output a re- 
sistance equal to the collector load resistance. The 
two outputs are then equal in voltage, opposite in 
phase and from equal source impedances. They 
are thus completely balanced, but the circuit has no 
voltage gain. A typical use of this sort of circuit is 
to convert a single-ended sweep voltage into a 
symmetrical deflection for an oscilloscope. 


Paraphase Amplifier: Fig. 4 illustrates a circuit, 
the paraphase amplifier, which serves the same func- 
tion as a phase splitter, but also provides equal 
signals and, without padding, equal impedances at 
the two outputs. This is one of the family branch 
- known as “ long-tail pairs ” or “ long-tailed pairs ”’, 
which all have the same feature of an emitter resistor 
common to two independent transistor amplifiers 
through which the amplifiers react on one another. 
The appearance of the circuit in Fig. 4 with the 
common emitter resistor, R,, projecting downwards 
makes the term “long-tail pair” self evident. 
The emitters of Q1 and Q2 are close to earth potential 
through their forward-biased emitter-base diodes. 
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If R, is large, then a relatively constant direct 
current flows through it. If the signal voltage 
applied to QI increases, the input base current also 
increases. This in turn causes the emitter current of 
QI! to increase. As the sum of the emitter currents of 
Q1 and Q2 is fixed (being equal to the total current 
through R,), the current through Q2 must decrease 
by an amount equal to the increase in the Q1 current. 
These changes of current are reflected in the collector 
output voltages. Output 1 falls as output 2 rises. 
Thus for a single-ended input into the paraphase 
amplifier, there are available at the outputs balanced 
push-pull voltages from equal impedance sources 
(the collector resistances R,). The circuit also 
provides some voltage gain from input to output. 


Differential Amplifier: The paraphase amplifier 
described above has only one input signal. It is also 
possible to use this basic long-tail pair to accept two 
signal inputs and give an output proportional to the 
difference between the input signals. This is the 
differential or difference amplifier. The basic circuit 
is set out in Fig. 5. Here the two input signals are 
applied to the transistor bases. The voltage at the 
emitter of Q1 (and thus of Q2) follows the voltage 
at the base of Q1, so that the base-to-emitter voltage 
of Q2 is equal to e,—e,. The corresponding signal 
voltage at the collector of Q2 is then by transistor 
action in Q2 proportional to this input voltage 
difference. When e, and e, are equal in amplitude 


Fig. 6. 


Basic operational amplifier. 


but opposite in polarity, i.e. when ¢= —ea = e, 
then the output of the difference amplifier, being 
proportional to e, —e, = 2e, is a single sided signal 
proportional to the balanced input signal. This 
circuit can thus be used to convert the push-pull 
output of a phase-splitter or a paraphase amplifier 
to a single-sided output with respect to earth. 

In the above description, signals have been shown 
as a.c., but they can equally well be d.c., because all 
have been illustrated with d.c. coupling. 


Operational Amplifier: Another class of amplifiers 
widely used in non-linear circuits is the “‘ operational 
amplifier” shown in block form in Fig. 6. The in- 
ternal amplifier gain A is real and negative, i.e. it 
has 180° phase shift and greater than unity amplifi- 
cation from input to output. The external voltage 
feedback loop across the amplifier through the 
impedance Z’ combined with the series input im- 
pedance Z gives the complete operational amplifier 
certain useful properties. For example, where the 
internal amplifier gain is very large, it can be shown 
that the operational amplifier gain is approximately 
Z’'/Z. The description “‘ operational ” arises because 
this type of amplifier may be used to accomplish a 
number of mathematical operations. 

With transistors, the basic operational amplifier 
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Fig. 8. Sign changer. 


takes the form of Fig. 7, where a common-emitter 
configuration provides the necessary real negative 
voltage gain. 


Sign Changer: To change the sign of a signal 
(i.e. phase change 180° without amplitude change), 
Z’ is made equal to Z. For d.c signals this would take 
the basic form shown in Fig. 8 where the feedback 
impedances Z and Z’ are equal resistances R. 

For a.c. signals, however, the two resistors R could 
be complex impedances, i.e. any combination of 
R, L and C, although usually, for simple sign 
change, resistors alone are used to ensure a phase 
shift independent of frequency. — 


Scale Changer: To change the scale of a signal 
(i.e. amplitude change by-a factor k), the feedback 
components of the operational amplifier should be 
selected to have Z'/Z = k, a real constant. Again, 
scale change is usually effected with Z and Z’ 
selected as resistors, which gives the circuit of Fig. 9. 
In this, the output voltage is of opposite sign to the 
input, and increased by a factor k. Often the analogy 
is drawn here between the scale-changer operational 
amplifier and a lever with its fulcrum at the transistor 
base. The output volts go down as the input volts 
go up and the output volts travel is & times that at the 
input. 


Phase Shifter: To change only the phase of a 
sinusoidal a.c. signal, the series and feedback im- 
pedance components of the basic operational amplifier 
of Fig. 7 should be made equal in magnitude but 
should differ in phase angle. By using suitable values 
of capacitance or inductance, by themselves or with 
resistors, any phase shift from 0° to 360° may be 
obtained at any selected frequency. 
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Integrator: A specific example of phase shifting 
is the integrator circuit of Fig. 10 where the series 
input impedance is a resistor and the feedback 
impedance a capacitance. Here it can be shown that 
the output voltage e, is related to the input voltage 
e; by the formula 


1 
o— — xe] e,dt 7 


The amplifier thus provides an output signal which is 
proportional to the time integral of the input voltage, 
i.e. it is an integrator. 


Differentiator: Another phase-shift version of the 
operational amplifier is the differentiator circuit 
shown in Fig. 11. Here the series input impedance 
is a capacitor C and the feedback impedance a 
resistor R. It can be shown that the output voltage 
€, is related to the input voltage e; by the formula 


€y = —RC de,/dt 
The amplifier thus provides an output voltage which 
is proportional to the time derivative of the input 
voltage, i.e. it is a differentiating circuit or “ differen- 
tiator ”’, 


Adder: A final use of the operational amplifier is 


to obtain a single output voltage which is a linear 
combination of a number of input circuits. This 
is illustrated in Fig. 12, with two inputs, where the 
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Fig. 9. Scale changer. 
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Fig, 10, Integrator. 


input series impedances R, and R, and the feedback 
impedance R’ are all resistive. It can be shown that 
the output voltage e, in this case is related to the 
input voltages e;, and e;. as follows:— 

R’ - R’ 
“2 Ra yet 
Thus the output voltage is linearly related to the 
two input voltages. 


Co Lar) 
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Fig. |i. Differentiator 


If now R, is made equal to R,, the output voltage is 
given by 


R’ 
Coie R, (é4, + zz) 


This makes the output voltage proportional to the 
sum of the input voltages. The circuit is then known 
as an “adder”. The addition action has been 
demonstrated for two inpuis only but clearly more 
than this could be used. ; 
In the more general case where the input resistors 
have different values, by suitable selection of resistors 
the scale of each input can be-adjusted before adding. 
This is only one of the many methods of combining 
a number of signals but it has the advantage that it 
may be extended to a very large number of inputs 
requiring only one additional resistor for each input. 
With a sufficiently high gain amplifier, there is a 
minimum of interaction between the input sources. 


Linear Sweep Generators 


A common requirement in non-linear circuitry is a 
linear sweep generator which produces an output 
voltage varying linearly with time. The simplest 
linear sweep is obtained by suddenly applying a 
direct voltage, V, to a resistor R and a capacitor in 
series as shown in Fig. 13 and taking the voltage 
across the capacitor as output. The resulting 
voltage uv, obeys the equation vp = V (1—e—"), 

This gives a nearly linear rise in voltage so long as 
tis very much less than CR. Indeed it can be shown 
that the deviation from a linear rise v, = Vz/CR is 
Jess than 5% if t does not exceed CR/10, or if the 
output voltage does not rise above V/10. The rate 
of change of the output voltage can be shown to be 
given by 

du,/dt = i/C 
where 7 is the charging current through the resis- 
tance. The more constant 7 is, the better the linearity 
of the sweep. 

One method of improving linearity is to use the 
constant-current collector characteristic of the 
transistor whose base input current is fixed. This is 
illustrated in Fig. 14 where the base current of the 
transistor Q is fixed (neglecting the small forward drop 
in the base emitter diode) by the base supply voltage 
Vopr and the base input series resistor R,. When the 
switch S is closed, the voltage V is applied via the 
capacitor C between the collector and emitter of the 
transistor, which therefore conducts, the voltage 
polarities being correct for a p-n-p transistor as 
shown. As the transistor base current is fixed, so is 
its collector current. Thus the capacitor charging 
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Fig. 12. Adder. 


current is fixed and the output voltage rise is vir- 
tually linear. The charging current can be controlled 
by varying R, and consequently the transistor 
collector current. 


Bootstrap Circuit: A better method for linear 
charging of a capacitor, however, is to use a large 
amount of negative feedback to keep the voltage 
across the series charging resistor R of Fig. 13 
constant. The feedback circuit for achieving a 
constant charging current into the capacitor is the 
well-known “‘ bootstrap ” circuit. The basic arrange- 
ment is shown in Fig. 15 (a). When the input 
switch, S, is closed to short-circuit the capacitor C, 
the supply battery voltage V is effectively applied 
between earth and the top of resistor R, and C is 
discharged. If now switch S is opened, any voltage 
applied from V via R to the point X at the amplifier 
input, would reappear at the output of amplifier A 
(unity gain) and be applied via battery V to the top 
end of R. Thus the direct voltage across R (and 
thus the current through it) would remain constant 


Fig. 13. Capacitor charge circuit. 


Fig. 14. Transistor linear cap.citor charging. 


although the voltage at X changes. Thus C charges 
up with a constant current and we get a linear 
voltage rise at the output. It should be noted that 
amplifier A not only should have unity gain, but 
must have a high input impedance so as to take 
negligible input current and low output impedance 
so as to have negligible voltage drop across the 
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output. The bootstrap circuit is a true integrator, 
whose name arises from its ability to “ pull itself up 
by its own bootstraps ”’. 
The basic transistor version of the bootstrap 
integrator is given in Fig. 15(b). Here the switch 
S is normally closed and capacitor C is discharged. 
When S is opened, transistor Q acts as a unity gain 
amplifier to transfer the rising voltage on C to the 
top end of R. The capacitance C, is very large com- 
pared with C and the voltage across it does not vary 
significantly as C charges up. Thus C, substitutes 
for the battery V in Fig. 15(a). The current through 
R is virtually constant and the voltage in C rises 
linearly. The emitter follower Q has the requisite 
unity gain, high input impedance and low output 
impedance. The diode D is included so that as the 
voltage at the top end of R is bootstrapped up, and 
rises above the rail voltage, it reverse-biases the 
diode and cuts off the timing circuit from the power 


supply. 


Miller Integrator: Another method for improved 
linear charging up of a voltage across a condenser is 
the Miller “‘ integrator’ shown schematically in 
Fig. 16(a). Normally switch S is closed, and capacitor 
C discharged. When S is opened C begins to charge 
- up through R, and it can be shown that due to the 
feedback through C, the output rate of rise is the 
same as would have been achieved with a capacitance 
A*XC in series with a resistance R across a voltage 
supply AV, where A is the voltage amplification 
factor of the amplifier. This effective multiplication 
of the capacitance by the amplifier gain is of course 
the Miller effect and hence the description ‘* Miller 
integrator.” The apparent increase of both capacit- 
ance and rail voltage lead to a much more linear 
voltage rise than would have been achieved with the 
same values without the feedback amplifier. 

A simple transistor version of the Miller integrator 
is given in Fig. 16(b). Here the transistor Q acts 
as the high gain amplifier. Normally switch S is 
closed and transistor Q, with base then connected 


Fig. 15(a). Basic bootstrap integrator; (b). Transistor boot- . 


strap integrator. 
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Fig. 16(a). Basic Miller integrator; (b). Transistor Miller 


integrator. 


to earth, is cut off. With no collector current flowing, — 


there is no voltage drop in R, the output is at rail 
voltage and the capacitor C is fully charged. When 
S is opened, base current begins to be supplied 
through R’ and the transistor begins to switch on. 
By the feedback through C as explained earlier, 
the voltage at the output falls linearly from the rail 
voltage level towards earth. ; 


High Input-lmpedance Amplifier 


Darlington Pair: Im pulse circuitry there is often 
a requirement for an amplifier with a high input 
resistance and a low output resistance. The emitter 
follower discussed earlier does provide these to 
some extent, but where they are required to a higher 
degree, use is often made of the compound emitter 
follower or “ Darlington pair ” illustrated in Fig. 17. 
To a first approximation, the current gain of this 
circuit is equal to the product of the current gains 
of the individual transistors. 
is equal to the emitter load resistance multiplied 
by this current gain product and the output resistance 
to the source resistance divided by this product. 


From this it is clear that very high input and very 


low output resistances are possible. 


Bootstrap Amplifier: Another circuit used to 
achieve high input resistance, especially where 
base-bias resistor networks are likely to shunt the 
signal input is the bootstrap input circuit in Fig. 18. 
Here negative teedback introduced by the unby- 
passed emitter resistor gives a high input impedance 
at the base of the transistor Q. To prevent this 
being shunted significantly by the base bias network 
R,, R,, the base bias current is supplied through 
an isolating resistor R; from the centre point of 
R, and R,. A capacitor C connected between the 
transistor emitter and the bottom end of R, feeds 
back a signal voltage almost equal to the voltage at 
the top end ot the emitter resistor R,. It can be 
shown (if C is large enough for its reactance to be 
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The input resistance 


INPUT 
OUTPUT 


oV 


Fig. 17. 


Darlington pair. 


Fig. 18. Bootstrap high-impedance amplifier. 


neglected at the frequency considered) that the 
signal voltage across R,; is (e;—Ae;), where A is the 
voltage amplification of the transistor. ‘Thus the 
bias network draws from the signal source a current 
of only e, (1—A)/R;. This means in effect that R; 
is effectively multiplied by 1/(1—A) so far as the 
a.c. signal current is concerned, while still represent- 
ing its own value for d.c. bias purposes. With high 
gain transistors, A can be brought very close to 
unity so that 1/(1—A) can be very large, and the 
bias network does not significantly shunt the signal 
put. This is only one further example of “‘ boot- 


the circuit can be made to give a periodic train of 
pulses (astable or free running), or single pulses 
when triggered by a suitable pulse input. 

The blocking oscillator is often used as a clock 
oscillator to generate a continuous train of accurately- 
controlled short pulses to synchronize a series of 
switching operations. It is also used to obtain abrupt 
pulses from a_slowly-varying input triggering 
voltage, 1.e., for pulse reshaping. It can be easily 
arranged to generate pulses of very large peak power 
with a low duty cycle. It also finds uses as a fre- 
quency divider, a low-impedance switch and a 
gating voltage source. 


Multivibrators: Another regenerative two-stage 
circuit frequently met with is the multivibrator. 
In its commonest transistor form, as in Fig. 20(a) 
this is a two-stage common-emitter amplifier with 
phase inversion over each stage, and with the output 
heavily coupled back to the input. This heavy 
positive feedback gives the circuit the property of 
switching rapidly between two extreme states, with 
one transistor switched hard on and the other cut-off. 
How long it.stays in the extreme states is decided 
by the cross coupling impedances Z and Z’ selected. 
There are three basic possibilities all derived from 
the general circuit shown in Fig. 20(a). 


Astable Multivibrators: When both cross- 
coupling impedances Z, Z’ are capacitances, we 
get the circuit of Fig. 20(b), which is free running 
(astable), and produces at each collector a train of 
rectangular pulses, without external triggering. 
Hence it is often called a square wave generator. 


Bi-stable Multivibrator: When both cross- 
coupling impedances of Fig. 20(a) are resistances 
we have the bi-stable multivibrator illustrated in 
Fig. 20(c). This can exist indefinitely in either of 
two stable states with one transistor on and one 
transistor off, but also it can be caused to make 
an abrupt transition from one state to the other by a 
suitable external trigger pulse. It finds extensive 
application in pulse circuitry to generate square 
waves from pulses, and for certain digital operations 
such as counting. 


Monostable Multivibrator: The last member or 
the multivibrator branch of the pulse circuit family 
is the monostable multivibrator shown in Fig. 20(d). 
The use of a resistor and a capacitor for cross coupling 
in this circuit gives the curious property of one 
permanently stable state (Q on and Q’ off) and one 
quasi-stable state (Q off and Q’ on). The circuit 
normally lies in its stable state but if suitably triggered 
it passes abruptly into the quasi-stable state for a 


Vee 


OUTPUT 


INPUT 
(aRiccer ) 


oV 


Fro) 2) 


Blocking Osciliator. 


OUTPUT 


OUTPUT 


Fig. 20. (a). Basic multivibrator. (b). Astable multivibrator. 
(c). Bi-stable multivibrator. (d). Monostable multivibrator. 


time which is long compared with the transition time 
between states. Eventually, however, this multi- 
vibrator will return abruptly to its stable state on 
its own without any external signal being required 
to produce the reverse transition. 

The primary use for the monostable multivibrator 
is to establish a time interval which starts on the 
application of a pulse, but whose length is indepen- 
dent of the length of the trigger pulse. It is much 
Sep for pulse reshaping and for establishing preset 

elays. 


Schmitt Trigger: There are many derivatives of 
the blocking oscillator and multivibrator circuits 
described above, but in this brief preliminary survey 
mention can be made of only one. This is the 
Schmitt trigger, illustrated basically in Fig. 21. 
It has the interesting property that when the input 
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Fig. 21. Schmitt trigger. 


voltage V,, is below a certain level, called the trig- 
gering level, the transistor Q2 is hard on and QI 
cut off. When V,,, tises above the triggering level, 
there is an abrupt changeover, QI switching on and 
Q2 off. If V;,, is reduced again below the trigger 
level, the circuit returns to its original state. From 
this it is clear that the Schmitt trigger is neither 
bi-stable nor monostable in the ordinary sense. 
It behaves like a non-regenerative switch controlled 
by the input d.c. level, but has the advantage that 
it switched abruptly at very high speed and can be 
designed to have an accurate adjustable trigger level. 
The circuit is very widely used to produce a square 
wave from a slowly varying input of irregular pulse 
shape, and as a sensitive voltage level detector. 


Conclusion - 


This preliminary brief survey of transistor non- 
linear circuits is necessarily incomplete, but is 
designed to give the reader some idea ot the variety 
of such circuits in common use, and how they 
differ from the linear small-signal circuits which 
are the main building blocks in the communications 
field. Later the properties and applications ©: 
these non-linear circuits will be dealt with in more 
precise detail. 


HOLES FOR SUPPORTING ROPES 


HOLE FOR 
FEEDER CABLE 


WOODEN 


TWO HARDBOARD SHEETS 


EACH 36x 24" 
COVERED ON THE INSIDE FACES 
WITH ALUMINIUM FOIL, THEN 
SCREWED TO WOODEN FRAME 


(a) 


Fig. 3. (a) Constructional details of reflec- 
tor; (b) Aerial mounting arrangement; (c) 
Bow-tie element; (d) Aerial mount, con- 
structed from Perspex. 


22 s.w.g. aluminium sheet folded into a triangular 
formation as shown in Fig. 3. The two halves are 
tapered to provide more uniform impedance transfer 
to the cable, A balun was not used, but could of 

course be incorporated at the lead-away point if 
required. The construction should be clear from 
the diagrams, but it may be necessary to unscrew 
temporarily the major components in order to nego- 
tiate the trap door into the loft. 

To position the aerial for optimum pick-up a 
trial and error method could be employed, but it is 
definitely worth the trouble to run a long lead 
between the television receiver and a meter in the 
‘loft so that one can witness at first hand the effects 
of aerial positioning. Suitable metering points can 
usually be found either at the a.g.c. line, ratio 
detector or video drive to the tube, though in the 
latter case the effects of signal modulation make 
adjustments a little more diffcult. The picture quality 
should finally be checked for multiple effects, when 
final adjustmets should be made to the aerial position 
if ghosting is in evidence. In the author’s case the 
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optimum position of the aerial is about 4ft above the 
floor joists and the aerial has conveniently been 
roped to hooks screwed into the rafters. A helical 
membrane type of coaxial feeder was used as a down 
lead and a direct comparison between a commercial 
13-element Yagi and the corner reflector, both 
optimized as regards mounting position, showed no 
measurable difference in signal power delivered to 
the receiver. 

Results at the author’s address, some 23 miles 
from Crystal Palace, are somewhat poor as a nearby 
hill provides a considerable diffraction loss. Hoped- 
for improvements in receiver noise factors, which 
should come from the use of u.h.f. transistors, plus 
the 5dB increase in transmitter power expected next 
year, have so far deterred the author from climbing 
up to the chimney stack with a commercial type Yagi, 
although admittedly the few extra dB may prove 
necessary in the long run. For readers situated mor. 
favourably the aerial described may be worth trying; 
the cost is trivial and it can be constructed within a- 
few hours. 
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PHYSICAL SOCIETY EXHIBITION 


of Physics and the Physical Society to submit details 

of up to six exhibits for this annual exhibition. From 
the 744 submitted 448 have been selected by the panel 
of referees as “ conforming to the standards of originality 
and scientific merit” set by the organizers. These 
exhibits are being displayed by 124 manufacturers and 
in addition 30 Government research organizations, 
universities, colleges, etc. are taking part. The overall 
number of exhibitors has increased by 20 compared with 
last year bringing the total to 154. 

A section of one of the halls is being devoted to a 
selection of new equipment primarily designed for the 
teaching of physics. 

We give in these pages a preview of the exhibition 
compiled from information supplied by exhibitors. 
Some of the companies and organizations participating 
were not able to give us the information asked for in 
time for inclusion in this preview and, of course, there 
are others whose exhibits do not come within the pur- 
view of Wireless World. While, therefore, this is not a 
complete survey it will, we hope, serve as a useful guide 
to those intending visiting the exhibition and be of 
general interest to those of our readers unable to visit 
the show. Where we have thought it might be useful 
we have appended a number for use on the reply card 


B cerns manufacturers were invited by the Institute 


by professional readers requiring further information on 
specific exhibits. We hope to publish a further report 
in the next issue after Wireless World staff have visited 
the stands. 

The exhibition, the 48th in the series, opens at the 
Royal Horticultural Society’s Halls, Vincent Square, 
London, S.W.1, on January 6th for four days. It will 
be open from 10.0 to 6.30 each day but on the 7th 
admission before 1.0 is limited to members of the 
Institute and Society and invited guests. 

Admission is by ticket obtainable from exhibitors or 
direct from the organizers at 47, Belgrave Square, 
London, S.W.1.° Applicants are asked to enclose a 
stamped addressed envelope to accommodate the tickets 
(43 X 3in). 

A Handbook (which is a useful book of reference) 
is again being issued by the organizers from whom it is 
obtainable price 10s plus 2s postage. 

This year’s exhibition lectures are:— 

“The electrical properties of thin films” 
E. H. Rhoderick (7th at 3.0). 

“Patient monitoring: technical problems and _ its 


by Prof. 


impact on hospital administration” by H. S. Wolff (8th 
at 5.0). 

“Instruments for noise measurement” by H. J. Purkis 
(9th at 3.0). 


LIST OF EXHIBITORS 


Stand Stand 
A.E.h. Sie ts Engelhard Industries P39 
AR ue British Research Lab. Vel English Electric Valve Co. ... 58 
A.W.R.E a KG fee 
Admiralty bon Se eer a Feedback 121 & 160 
Irmec vee wey Fenlow Electronics ... Estates 
Aveley Electric eee wee HS Ferranti ; ie 95 
Avo... wae se 127 Fielden Electronics oe eae AT 
Fisons Fertilizers ... Poe ie) 
B.I.S.R.A, 17 Flann Microwave Insts. eae 
Baldwin Industrial Controls 8 Flatters & Garnett 159 
Bae oie sie Pe Fleming Instruments eke 
Beliighani: & Sealey ses Frigistor Labcratories meme /ed: 
Birmingham University 89 '& 90 
Breidenbuee y iA) GEC. Reig veate 7; 
Brighton College of Tech.... 102 Gallenkamp & Co. 74 & 163 
Bristo! University ... vaca General Radiological vee 16 
British Aircraft Corp. ober Ake Genevac : 140 
Bricich Oxygen Co; TS George Elliott Laboratories. 46 
Bryans : Mi i SalOS aiag Instruments coo oe 
ulton Industries... samt tie 
C.N.S. Instruments... ... 32 Guy’s Hospital Med. Sch. ... 67 
Cambridge Instrument Co.... 149 
Camlab Re 116 Hatfield Instruments el 
Central Electricity Res. Lab. 143 Hilger & Watts 109 & 155 
Chemical Electronics Co. ... 13 
Cossor Instruments 365) ae Imperial College 87 & 88 
Coulter Electronics Seeeeh Inertia Switch ome} 
Instron Teo 
D.S.1.R. sae ae Soh Oe International Res, & Dey. woke 60 
Dawe Instruments ... Ba PAS 
Decca Radar . Pa Peis. J. & P. Engineering ... es NS, 
Devices ak ereny ds Johnson, Matthey & Co. ... 22 
Digital Measurements Sas) 2) 
Dynatron Electronics soe Kasama Electronics ... see ee 
Kent, George eee in. 146 
E.M.1. Electronics... coat ALS : 
Edwards High Vacuum soe 144 Labgear é A 84 & 152 
Ekco Electronics... 100 Langham Thompson aeernay ©: 
Electrical Remote Control. 93 Lewis, H. K. ... et) seu 1 5D 
Electron Physical Insts. vo 106 
Electronic Applications ... 27 M-O Valve Co, aoe sas 138. 
Electronic Instruments S596 Mechanism... a ww» 34 
Elliott-Automation 133, 134, 136 Megatron Sen ee wee Al 
& 153 Mercury Electronics Sober, 


Z Stand 


Stand 
Metals Research zie Sean oes) Royston Instruments a 48 
Meterflow ... 5 w. 44 a 
Microwave Instruments S.E. Laboratories ... Ean? La} 
RG 110 & 156 Sane 120 
iddlesex Hosp. Med. Sch. 66 Zig 7 
Mining & Chemical Products 42 saletyd _ Mines Res. Estab... te) 
Miniscavig BAU aes angamo Weston ... Pore 22 
y . Seismograph Service 90 36 
Muirhead & Co. 124 
Muliard 118, 148 & 165 revive gr yee 
; “Shell? Research . Seebe ot 
Simon-Carves a -. 86 
N.G.N. M45 Southern Analytical _ inet? 4 
NacignallGoalt Board= 132 Sogenique (Electronics) ... 5] 
Nat. Inst. for Medical Res.... 112 Specto Avionics ree Seen aS 
Newcastle University rae bev Sperry 3 
Newport Instruments aD Sunderland Technical. College 63 
Nuclear Enterprises Ape renl(s: 
Techne (Cambridge) So es 
Optical Works _ 128 Telcon Metals oh 104 


Tone Telequipment os 
80 Telford Products... sve 103 
Thermal Syndicate ... eae 


Oxford Instrument Co. 
Oxford Univ. (Clarendon) 


Tinsley, H., & Co. ... ee 123 
Panax Equipment 141 & 151 Townson & Mercer... oe lites 
Paton Hawksley Electronics 7 Transitron Electronics ake oO 
Perkin-Elmer bea eeu 20th Century Electronics 
Planer, G. V. ~ meine) 135 & 158 
Plessey Ye 5 Pree cl! 
pane Co. ... se es U.K. Atomic Energy Pathe 
res Ces oe rity oe a 8 
Pye, W. G., & Co. ... 85 2 Ultrasonoscope Gos neaaag BH 
Unicam Instruments 
Queen Mary College tae RO) Univ. College of N. Wales ,. tese a 
R.A.F. Inst. of Aviation Med. 64 Vacuum Reflex 76 
Radyne * eR Vacuum Generators tee LAT 
Research Electronics 72 & 154 Venner Electronics ... ve 29 
Research & Eng. Controls... 94 Vinten, W. ee» 130 
Research & Industrial Insts. 57 S . 
Res, Lab. for Archaeology... 113 War: Office 25.2) aan fe es 


Rolls-Royce ... 59 
Royal Infirmary, Edinburgh 68 
Royal Meteorological Society 69 
Royal Military Col. of Science 65 - 


Watson & Sons ‘ 
Wayne Kerr Laboratories ... 49 
Wood, Hugh, & Son ~ .., 164 
Wray (Optical Weralic) «i< [OF 
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GUIDE TO THE STANDS 


A.E.I. (139) 


Among the products of the com- 
pany’s Instrumentation Division 
being demonstrated is a new high- 
resolution electron microscope 
(EM6B) combining high performance 
with simplicity of operation. The 
electron optical system provides a 
continuous range of magnification 
from X1,000 to X250,000 and the 
instrument has a resolution of 5 
angstroms. 

The Electronic Apparatus Division 
will be showing a photoelectric high- 
speed camera tube developed to pro- 
vide a means of recording events 
requiring time resolutions better than 
10‘nsec for their evaluation. 

The dielectric anisotropy detector 
to be shown is for the detection of 
cracks and similar imperfections in 
those insulating materials which are 
heterogeneous and unsuitable for 
ultrasonic techniques. 4ww 301 

Associated Electrical Industries 
Ltd., 33 Grosvenor Place, London, 
S.W.1. 


AMF BRITISH RESEARCH LAB. (6!) 


A fuel cell will be shown using an 
ion-exchange membrane to give what 
is effectively a gas-impermeable solid 
electrolyte. _ A bismuth  telluride- 
copper junction has been found to 
give a very close approximation to a 
square law when used as a thermo- 
junction, and examples will be 
demonstrated. 4ww 302 

AME British Research Laboratory, 
Blounts Court, Sonning Common, 
Reading, Berks. 


A.W.R.E. (50) 


Among the items to be shown by this 
establishment of the United King- 
dom Atomic Energy Authority will 
be an electron tube developed for 
recording the modulation of light 
- from a ruby laser. The design of 
the electron optics of the tube was 
carried out by Mullard under a de- 
sign study contract. © 

A variety of pressure transducers 
(including piezoelectric, diaphragm 
and pressure gauges) developed for 
recording transient shock waves in 


P-n junction in gallium phosphide, giving light 


output in forward direction. 
Admiralty. 
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Developed by the 


gases and liquids will also be shown. 
A section of the display will be 
devoted to high-speed photography 
including some systems employing 
electro-optic techniques. 
Atomic Weapons Research Estab- 
lishment, Aldermaston, Berkshire. 


ADMIRALTY (9) 


From the Baldock laboratory, a gas 
laser will be shown, consisting of a 
ring of reflectors and used for the 
measurement of small angular move- 
ments. Two frequencies are pro- 
duced, the difference corresponding 
to angular velocity of the system. 
Light-emitting p-n junctions will be 
demonstrated. Other Admiralty 
establishments will also be repre- 
sented. 

Research & Development Services 


Department, Admiralty, Empress 
State Building, London, S.W.6. 
AIRMEC (12) 


A range of test and laboratory instru- 
ments are to be shown this year 
together with precision cable con- 
nectors and adaptors. Frequency 
standards, signal generators, watt- 
meters and u.h.f. slotted lines are 
included in the displayed range of 


instruments. 4ww 303 
Airmec Ltd., High Wycombe, 
Bucks. 


AVELEY ELECTRIC (18) 
Among the exhibits will be an 


automatic hystograph. This is an - 


electromechanical instrument which 
provides a columnar display of 10 or 
more series of electrical impulses. 
The demonstration will show the 
operation of the hystograph in con- 
junction with an Aveley tolerance 
analyser to show the distribution of 
values in a batch of resistors or 
capacitors in the form of a_hysto- 
gram. 4WW 304 

Aveley Electric Ltd., South Ocken- 
don, Essex. 


AVO (127) 
A new transistor voltmeter will be 
presented, having an input resistance 
rising to 30M on the higher ranges. 


Bismuth 


telluride/cop- 
per thermo-junction by 
AMF, used in ammeters. 


Maximum sensitivities are 100mV 
and 30uA full-scale. The instrument 
is battery powered. A semiconduc- 
tor amplifier which is to be shown is 
intended for the measurement of 
currents down to 10°*°A. 
4ww 305 
Avo Ltd., 92-96 Vauxhall Bridge 
Road, London, S.W.1. 


B.1.S.R.A. (17) 


A method of measuring the oxygen 
content of gases has been developed, 
using a reversible, solid-electrolyte 
electrochemical cell. Gases of un- 
known and known oxygen contents 
are applied to the electrodes and the 
e.m.f. measured. 

An inductive-loop digital data 
transmission system for cranes will 
be demonstrated in model form. 

British Iron & Steel Research 
Association, 11 Old Park Lane, 
London, W.1. 


BELL & HOWELL (131) 


The Consolidated Electrodynamics 
division of Bell & Howell are to ex- 
hibit several types of strain gauge 
transducers. They are also going to 
show a recording oscillograph they 
have developed to record data, from 
dic. to 10kc/s, on eighteen separate 
channels. 4WW 306 
Bell & Howell Ltd., Consolidated 
Electrodynamics Division, 14 Com- 
mercial Road, Woking, Surrey. 


BIRMINGHAM UNIVERSITY (89 & 90) 


The Department of Electrical Engin- 
eering propose to demonstrate a 
character recognition system, a linear 
saturable reactor and a method of 
measuring internal stresses in metals 
by ultrasonics. The first-mentioned 
exhibit consists of an information ex- 
traction unit, which utilizes a photo- 
diode mosaic, and a resistance logic 
network forming a signal processing 
unit. 

The Department of Physics will 
perform a number of experiments to 
demonstrate physical phenomena. 
These will include demonstrations of 
the Barkhausen effect (through the 
Curie point), Bragg’s law of. reflec- 
tion, electron’ diffraction and 
Brownian motion. 

The University of Birmingham, 
Edgbaston, Birmingham, 15. 


BRANDENBURG (14) 


A 1 to 20kV supply unit, designed 
for use with electron microscopes and 
other similar instruments is to be 
displayed. It is to be shown working 
with a potentiometric type of pen re- 
corder displaying its negligible drift 
characteristics. . 4WW 307 
Brandenburg Ltd., 139 Sander- 
stead Road, South Croydon, Surrey. 
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Radio telemetry equipment used by the Central Electricity Research 
Laboratories to obtain information on behaviour of turbines, 


BRIGHTON COLLEGE (102) 


One of the items on this stand will 
be an attachment for a three-terminal 
bridge for rapidly checking the con- 
ductance of a conducting film. 
Brighton College of Technology, 
Moulsecoomb, Brighton 7, Sussex. 


BRISTOL UNIVERSITY (8!) 


The H. H. Wills Physics Laboratory 
are to demonstrate a new photo- 
graphic process based on the forma- 
tion of lattice defects, charge carriers 
and even chemical decomposition by 
light in thin films of lead iodide. 
The method has certain advantages 
over conventional photography. For 
instance, images can be enlarged up 
to 1,000 times and the films, which 


require no _ processing, can be 
handled in daylight with complete 
safety. 

University of Bristol, H. H. Wills 
Physics Laboratory, Royal Fort, 
Bristol 8. 

BRITISH AIRCRAFT CORP. (137) 


A radio-frequency extensometer for 
strain measurement in concrete is to 
be demonstrated, together with a 
range of miniature resistance thermo- 
meters and  vibrating-diaphragm 
pressure transducers. In the latter, 
the diaphragm is maintained at reson- 
ance, variation of pressure causing a 
change in compliance and therefore 
in the resonant frequency. 4WW 308 
British Aircraft Corporation Ltd., 
100, Pall Mall, London, S.W.1. 


BRYANS (105) 


A twin-channel digital-to-analogue 
converter, with buffer storage facili- 
ties, is to be demonstrated together 
with a portable automatic XY-TY 
plotting table. Information will also 
be available on some new proto- 
type units which will not be at the 
show. These include a high-sen- 
sitivity plotting table, a twin-channel 
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X-Y recorder and a _ function 


generator. 4WW 309 
Bryans Ltd., Willow Lane, Mit- 
cham, Surrey. 
C.N.S. INSTRUMENTS (32) 


Exhibits will include the S.R.2 pro- 


portional temperature controller 
using a saturable reactor, the 
“ Sirect” proportional temperature 


controller and a read-out extenso- 
meter which is based on a design by 
the National Engineering Laboratory. 
The bridge balance decade dials may 
be calibrated in terms of direct 
measurement or as a _ pescentage 
strain of any gauge length. 4WW 310 

C.N.S, Instruments Ltd., Holmes 
Road, London, N.W.5. 


CAMBRIDGE INSTRUMENT CO. (149) 


Four prototype equipments will be 
displayed. A scanning electron 
microscope has been developed for 
specimens that have comparatively 
rough surfaces or other characteris- 
tics that make them difficult to 
examine, either directly or by “ex- 
traction replica” methods. A dis- 
placement transducer will be demon- 
strated that measures displacement 
over a wide range. A continuous 
process polarograph and a bridge unit 
for temperature coefficient and resis- 
tance measurements complete the 
stand. 4ww 311 
Cambridge Instrument Co. Ltd., 
Grosvenor Place, London, S.W.1. 


CAMLAB (116) 


An electronic vacuum microbalance 
designed for precise differential 
weighing over extended periods 
rather than for absolute measurement 
of weight is to be shown by this 
company. It has a capacity of 50 
grammes and three read-out ranges 
covering from 0 to 20,000 micro- 
grammes. 4WW 312 

Camlab (Glass) Ltd., Milton Road, 
Cambridge, 


Digital data translator from Bryans 


CENTRAL ear RESEARCH 
Telemetry equipment for the study 
of the moving parts of rotating 
machines is to be exhibited, along 
with an instrument intended for the 
determination of heat transfer coeffi- 
cient at fluid/solid interfaces. Also 


to be shown is an automatic recorder 


for the study of corrosion processes. 
_ Central Electricity Research 
Laboratories, Cleeve Road, Leather- 
head, Surrey. 


D.S.ILR. (54) - 


Twenty-six exhibits and demonstra- 
tions from 15 associated bodies are 
to be shown. A demonstration of 
the methods used to conduct the 
London Noise Survey will | be 
mounted by the Building Research 
Association. The National Engineer- 
ing Laboratory will have a demon- 
stration, using a digitizer and counter, 
of their new five-bit binary code, 
which is more easily converted 
to decimal for servicing. They will 
also show a hot-wire milliameter 
using 170 thermojunctions to give a 
sensitivity of 2.5mV/mW. 
Department of Scientific and In- 


dustrial Research, State House, High 


Holborn, London, W.C.1. 


DAWE INSTRUMENTS (126) 


Several newly developed instruments 
are to be shown. These: include a 
precision sound level meter and 
analyser, an ultrasonic cleaning unit, 
a constant temperature anemometer, 
a noise-level indicatc with “ thermo- 


meter” display, and an acoustical- — 
4ww 313. 
Dawe Instruments Ltd., Western 


measuring system. 


Avenue, Acton, London, W.3. 


DECCA RADAR (55) 


A. reflectometer to be exhibited 
enables v.s.w.r. measurements to be 


made over the complete waveguide — 


band. Only one detector is used, 


WIRELESS WoRLD, JANUARY 1964 


ape 


- Digital 


eC: 


A d.c. differential amplifier 
from Fenlow Electronics. 


multimeter — manu- 
factured by Digital Measure- — 
ments Ltd. 


obviating errors due to differing 
sensitivities, a mechanical switch 
being used for sampling forward and 
reflected energy. Electron-spin 
resonance equipment, a tunnel-diode 
2Ge/s oscillator and a 25dB coaxial 
attenuator will be shown. 4WW 314 

Decca Radar Ltd., Albert Embank- 
ment, London, S.E.1. 


DIGITAL MEASUREMENTS (33) 


The digital logger which will be dis- 
played demonstrates the collection 
and recording of meteorological data, 
but any variable which can be con- 
verted into electrical signals may be 
recorded. The equipment can type 
up to eight characters for each chan- 
nel at a rate of one channel per 
second or punch paper tape at 1, 2, 4 
or 10 channels per second. There 
are three modes of operation, namely, 
continuous scanning, single scans on 
command or a partial scan of the in- 
put channel selected. A digital multi- 
meter for alternating and direct 
voltage and current and resistance 
measurements will also be shown. 
4ww 315 
Digital Measurements Ltd., 25 
Salisbury Grove, Mytchett, Hants. 


E.M.1, ELECTRONICS (15) 


Two new oscilloscopes, one a 
general-purpose instrument with a 
bandwidth of d.c. to 10Mc/s (—3dB) 
and a very sensitive d.c. coupled 
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Ceramic thyratron (CX1157) 
introduced by English Electric 
Valve Company. 


dual-channel instrument, are to be 
shown for the first time at this year’s 
exhibition. 4ww 316 

E.M.I. Electronics Ltd., Hayes, 
Middlesex. 


EDWARDS HIGH VACUUM (144) 


Among the vacuum equipment to be 
seen on this stand will be the new 
Ion-Pirani pressure gauge operating 
over the range 1 to 10-*torr(mm Hg) 
which is now being used for the de- 
position of micro-circuits. 4WW 317 
Edwards High Vacuum  Ltd., 
Manor Royal, Crawley, Sussex. 


EKCO ELECTRONICS (100) 


A new range of transistorized count- 
ing equipment, of higher specification 
and complementary to the existing 
thermonic range is to be shown, A 
comprehensive autoscaler-ratemeter 
is to be demonstrated, to illustrate 
the use of some of the basic units of 
the new range. 4ww 318 

Ekco Electronics Ltd., Southend- 
on-Sea, Essex. 


ELECTRICAL REMOTE CONTROL (93) 


Industrial timing units are the chief 
products of this firm. Both electrical 
and pneumatic types (the latter for 
use in inflammable atmospheres) will 
be shown. 4WW 319 

Electrical Remote Control Co. 
Ltd., Elremco Works, Bush Fair, 
Harlow, Essex. 


ELECTRON PHYSICAL INST. (106) 


A range of electron-beam equipment 
will be displayed, including types for 
micro-etching, X-ray microscopy and 
X-ray diffraction. 4ww 320 

Electron Physical Instruments 


‘Ltd., Stanley Road, Hendon, Lon- 


don, N.W.1. 


ELLIOTT-AUTOMATION (133, 134, 136 & 
153) 


The exhibit will include a computer 
based on Goto-pair tunnel-diode 
logic circuits, a helium laser, and a 
gallium arsenide laser working with 
an ultra-high-speed infra-red detec- _ 
tor. A portable neutron generator 
with an output of 10~*° neutrons per 
second will also be seen. 4WW 321 
Elliott-Automation Ltd., 167 Great 
Portland Street, London, W.1. 


ENGLISH ELECTRIC VALVE (58) 


A new 1l-in direct-viewing storage 
tube which has a useful viewing 
screen of 9.5 in diameter and is par- 
ticularly suitable for the daylight 
viewing of radar information, is to be 
demonstrated. It has two electron 
guns, one for writing the signal on 
to the storage surface and the other 
(the flood gun) for displaying in- 
formation written on the viewing 
screen. The flood gun is continu- 
ously operative and the information 
written on the screen persists for as 
long as 10 minutes but can be erased 


immediately by applying a small 
positive pulse to the backing 
electrode. 


One of a range of flash discharge 
tubes designed for the excitation of 
ruby lasers will be shown working in 
a laser unit. 

On show will also be a hydrogen- 
filled tetrode thyratron (CX1157), 
with a ceramic envelope, designed 
for compact medium-power radar 
equipment. The overall length is 
3.84in, diameter 3.25in and it weighs 
approx. 100z. 4WW 322 

‘English Electric Valve Co. Ltd., 
Chelmsford, Essex. 


FEEDBACK (121 & 160) 


Educational equipment demonstrated 
will include a transistor logic system 
consisting of small plug-in elements 
with a maximum operating speed of 
50kc/s. An instructional servo 
system to be shown incorporates the 
elements of a complete system, with 
provision for variable time-constants. 
An 10c/s-100kc/s RC oscillator will 
be demonstrated which has two out- 
puts at 90° phase difference and a 
variable-phase output. 4ww 323 

Feedback Ltd., Park Road, Crow- 
borough, Sussex. 


FENLOW ELECTRONICS (52) 


A low-frequency spectrum analyser 
covering 0.3c/s to lkc/s and a dic. 
differential amplifier are the main 
items to be exhibited this year. The 
differential amplifier comprises two 
stabilized chopper-amplifier chan- 
nels; interconnected to provide a dif- 
ferential input with high input im- 
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pedance to both common mode and 
differential signals. 4WW 324 

Fenlow Electronics Ltd.,’Spring- 
field Lane, Weybridge, Surrey. 


FIELDEN ELECTRONICS (47) 


The equipment shown will include a 
new precision programme controller, 
a linear capacity/pneumatic pressure 
transducer and a differential pressure 
cell with electrical output. 4WW 325 

Fielden Electronics Ltd., Wythen- 
shawe, Manchester 22. 


FLEMING INSTRUMENTS (23) 


Equipment designed for the measure- 
ment of particle size and pollution 
levels in the atmosphere will be 
exhibited. 4Www 326 

Fleming Instruments Ltd., Coxton 
Way, Stevenage, Herts. 


G.E.C. (142) 


Several demonstrations of the work 
undertaken by the Hirst Research 
Centre are to be shown. These in- 
clude demonstrations on electron 
behaviour, the break-up of a hollow 
electron beam, measurement of 
thermal shock properties by electron 
bombardment, generation of pulse 
patterns and their properties, mag- 
netic films for computer memories, 
and time parallax in binaural 
perception. 4WW 327 
The General Electric Co. Ltd., 1 
Stanhope Gate, London, W.1. 


GENEVAC (140) 


Vacuum pumping and associated 
equipment will be presented. Two 
new rotary piston pumps will be 
shown together with an air-cooled 
pumping unit, a pressure gauge and 
a coating unit which incorporates a 
2-in vacuum pump. 4WW 328 

Genevac Ltd., Pioneer Mill, Rad- 
cliffe, Lancs. 


GEORGE ELLIOTT LABS. (46) 


An E.M.1I. vidicon camera tube, with 
a fibre optic faceplate, is to be dis- 
played with other products to show 
the progress George Elliott Labora- 
tories have made in the field of fibre 
optics. Other products to be shown 
include concave plano fibre optics 
suitable for use with image intensi- 
fiers. 4WW 329 

George Elliott Laboratories Ltd., 
73. Thames Street, Sunbury-on- 
Thames, Middx. 


GRAPHIC !NSTRUMENTS (38) 


Ranges of galvanometers for use 
in high-resolution recorders are to be 
exhibited, having all suspension com- 
ponents symmetrically disposed 
about the axis to increase stability. 
The associated recorders are small, 
robust, and produce a 0.002-in trace 
on narrow-gauge film or, paper. 
They can also be used for colour 
film. 4WW 330 

Graphic Instruments (Research), 
Lid., Trout Road, West Drayton, 
Middx. 
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GULTON INDUSTRIES (1!7) 


Piezoelectric ceramics in wafers 
down to 0.003in thick are used in 
the range of  electro-mechanical 
transducers to be seen on this stand. 
Pickup elements constructed of a 
sandwich of three plates of thin 
ceramic, the cen‘re one being a high- 
permittivity material, are shown. 
The capacitance being some Z0 times 
greater than that of more conven- 
tional elements, they are suitable for 
feeding directly into low-impedance 
transistor circuits. 

Sheets of oppositely poled piezo- 
electric ceramic, bonded together 
to form a bimorph bender are used 
in pairs in some extremely small 
electrostatic relays. These benders 
are also usable in a piezoelectric 
loudspeaker. 4Www 331 

Gulton Industries (Britain), Ltd., 
Regent Street, Brighton 1, Sussex. 


GUY’S HOSPITAL MEDICAL SCHOOL 
(67) 


The Department of Physics will show 
a semiconductor d.c. amplifier de- 
veloped for electrophysiological work. 
The amplifier is suitable for signals 
up to 150mV from a_ high-imped- 
ance source, but the bandwidth is 
limited to a few kc/s. The signal 
is applied to a bridge having two sili- 
con junction diodes whose capaci- 
tance varies with voltage. This 
amplitude-modulates a carrier which 
in turn is amplified and rectified. 
Medical School, Guy’s Hospital, 
London Bridge, London, S.E.1. 


HATFIELD INSTRUMENTS (I1) 


An a.c. clip-on milliammeter, de- 
signed to measure currents from 
ImA to 10A over the frequency 
range 20c/s to 2Mc/s without dis- 
turbing the circuit under test, is to be 
shown. Other items to be shown in- 
clude an r.f. bridge covering 50k/s 
to 20Mc/s and a high-performance 
power supply unit. 4WW 332 
Hatfield Instruments Ltd., Bur- 
rington Way, Plymouth, Devon. 


IMPERIAL COLLEGE (87 & 88) 


The exhibit, provided by the Depart- 
ment of Electrical Engineering, will 
show the general behaviour of a 
system in which a control system is 
used to adjust various inputs to a 
process to yield a maximum output 
and to maintain this condition for 
variation in the process parameters. 
Such systems are commonly known 
as “hill-climbing ” systems. 
Imperial College of Science and 
Technology, University of London, 
Exhibition Road, London, S.W.7. 


INERTIA SWITCH (4) 


Equipment to be shown includes a 
brake tester in the form of an in- 
tegrating decelerometer, a device to 
indicate the occurrence of shocks ex- 
ceeding a predetermined value, and 
vibration switches which are sensi- 
vibration amplitudes of 
0.005in. 4WW 333 

Inertia Switch Ltd., 123, London 
Road, Camberley, Surrey. 


Prototype optical 
extensometer 
developed by 
Instron. 


INSTRON 


(20) 


A prototype optical extensometer, de- 
signed to record automatically the 
extension of the gauge length of a 
tensile test specimen, is to be shown 
this year. Bench marks are painted 
on the specimen to establish the 
gauge length and the subsequent 
movement of each mark is followed 
by an electro-optical servo 
mechanism. 4WW 334 

Instron Ltd., Halifax Road, High 
Wycombe, Bucks, - 


INTERNATIONAL R. & D. (60) : 


This organization is concerned pri- 
marily with research and develop- 
ment and are not manufacturers. 
They will be demonstrating ruby 
laser devices applied to such fields 
as micro-machining and micro-weld- 
ing. Some of the advantages of gas 
lasers in such fields as photography 
and microscopy will also be demon- 
strated. 4WW 335 

International Research & Develop- 
ment Co. Ltd., Fossway, Newcastle- 
upon-Tyne 6. 


J. & P. ENGINEER!NG (119), 

A continuously adjustable e.h.t. unit, 
designed to provide up to 4,000 volts 
at 3mA with a stability of 1 part in 
10* is to be shown this year. The 
stability of the unit is demonstrated 
by feeding the output into a voltage 
drift monitor. 4WW 336 

jf. & P. Engineering (Reading) 


Ltd., Portman House, Cardiff Road, 


Reading, Berks. 


JOHNSON. MATTHEY & CO.) (22) 


The exhibit will be chiefly concerned 
with materials. Iron/rhodium alloys, 
which change from anti-ferromag- 
netic to ferromagnetic at 70°C will 
be shown. Also displayed will be 
an air-drying silver preparation for 
the application of conductive films 
to insulating substrates. 4WW 337 

Johnson, Matthey & Co. Ltd., 73- 
83 Hatton Garden, London, E.C.1. 
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KASAMA ELECTRONICS (40) 


Two instruments will be shown. A. 


transistor analyser Type R.K.2 and 
a double pulse generator Type 
2/302D. This latter instrument has 
a square wave output of 10c/s to 
1Mc/s with outputs from 0 to 100V 
in five ranges. Positive- or negative- 
going pulses can be obtained. The 
transistor analyser can be used for 
measurement of hybrid parameter’s in 
both common base and common 
emitter configuration. Other 
measurements that can be made in- 
clude, leakage current range, collec- 
tor turnover voltage and forward and 
backward characteristics of ger- 
manium or silicon diodes. 4WW 338 

Kasama Electronics Ltd., 139/149 
Fonthill Road, Finsbury Park, Lon- 
don, N.4. 


KENT (146). 


Included in the exhibit will be an 
automatic titrimeter for continuous 
operation. In the field of mechanical 
measurements, a displacement trans- 
ducer using a differential transformer 
will be demonstrated. Full-scale 
ranges are variable between 0.05in 
and 0.25in. : 4WW 339 

George Kent Ltd., Biscot Road 
Works, Luton, Beds. 


LABGEAR (84 & 152) 


A decade counter Type D4151/A 
and a counting ratemeter Type 
D4152/A developed for educational 
applications, especially physics, are 
to be shown this year. A transistor- 
ized radio-microphone is also to be 


shown. 4ww 340 
Labgear Ltd., Cromwell Road, 
Cambridge. 


LANGHAM THOMPSON 6$(24) 
Semiconductor strain gauges (includ- 


jing miniature silicon elements) and 


examples of experimental transducers 
employing these gauges are to be 
shown. Langham Thompson will 
also be exhibiting transducers for the 
measurement of pressure and vibra- 
tion and a converter to produce 
from an analogue input an 8-digit 
binary output. 4ww 341 

$. Langham Thompson Ltd., Park 
Avenue, Bushey, Herts. 


Double pulse generator Type 2/302D developed 
by Kasama Electronics Ltd. 
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M-O VALVE CO. (138) 


One of the major exhibits will be a 
working demonstration of a triggered 
cold-cathode gas discharge device 
with a rare-gas filling, which has 
been designed to protect equipment 
from flashover and other voltage 
breakdowns. Other new exhibits in- 
clude a travelling wave tube for 
microwave applications and a ceramic 
power triode, shown working as a 
500Mc/s oscillator. 4WW 342 

The M-O Valve Co. Ltd., Brook 
Green Works, London, W.6. 


MEGATRON (41) 


New cadmium-sulphide cells, a 
colour meter to measure colour in 
terms of CIE. co-ordinates, a 
street lighting photometer and photo- 
cells with a colour sensitivity similar 
to the “sensitivity of a human eye 
under night vision conditions” will 
be among the exhibits. 4WW 343 

Megatron Ltd., 115a Fonthill 
Road, London, N.4. 

METALS RESEARCH (28) 

The principal exhibit this year is a 
quantitative television microscope for 
measurement of “inclusions, grain 
size, phase proportion and size dis- 
tribution. A spark slicer accessory 
for cutting metallic single crystals 
is also on display and will be ex- 
hibited in position in their Servomet 
spark machine. 4WW 344 

Metals Research Ltd., 91 King 
Street, Cambridge, Cambs. 


METER-FLOW (44) 


A range of micro-miniature fre- 
quency discriminators for missile and 
aircraft applications is being intro- 
duced. The units, weighing 4oz, 
occupy 2 cubic inches and use tran- 
sistors and printed circuits. Fre- 
quency ranges up to 40kc/s are 
available. 4WW 345 

Meter-flow Ltd., 606 North Felt- 


ham Trading Estate, Feltham, 
Middx. 
MICROWAVE INSTRUMENTS (110 & 


156) 


A microwave moisture meter will be 
on show, together with a polarized- 
light mekometer—an instrument used 
for distance measurement. Electron- 


spin resonance equipment has been 
developed for use in schools and col- 
leges. 4WW 346 

Microwave Instruments, 98 St. 
Pancras Way, Camden Road, Lon- 


_ don, N.W.1. 


MIDDLESEX HOSPITAL MEDICAL 
SCHOOL (66) 
The Department of Physics is pre- 
paring the exhibits. These will in- 
clude a system for low-level count- 
ing of radioactive samples by source 
modulation and is designed to give 
accurate readings on low-activity 
samples. A machine dictionary for 
Chinese scientific terms will also be 
demonstrated. This is designed for 
a user with little knowledge of the 


language. 
Middlesex Hospital Medical 
School, Cleveland_ Street, London, 


W.i. 


MINING & CHEMICAL PRODUCTS (42) 


Gallium arsenide devices will be 
featured. One such component is a 
diode, infra-red emitting — light 
source, the radiation of which can 
be modulated at comparatively high 
frequencies. Another gallium arsen- 
ide diode has a reverse leakage cur- 
rent of less than 10~-’* amps. ‘This 
diode is shown in a simple frequency 
modulation circuit as a voltage- 
variable capacitor. 4WW 347 

Mining and Chemical Products 
Ltd., Foliejon Park, Winkfield, 
Windsor, Berks. 


MINISTRY OF AVIATION (I) 


Seven establishments of the Ministry 
will be participating in this joint dis- 
play. Among the Royal Aircraft 
Establishment’s demonstrations will 
be a gas discharge frequency multi- 
plier. This is a microwave device 
in which the harmonics of the drive 
frequency are produced in a low- 
pressure gas discharge. 

The Royal Radar Establishment 
will be demonstrating a thin-film, 
wide-band amplifier, a transistor 
swept-frequency oscillator for test- 
ing servomechanisms and filters, the 
amplification of acoustic waves in 
cadmium sulphide and a logarithmic 


“Continuously sampling automatic titrimeter, intended 
by George Kent for quality-control applications. 
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receiver test set. This latter instru- 
ment enables the input-output char- 
acteristic of an if. logarithmic re- 
ceiver to be displayed, or plotted, and 
the output measured to +10mV. 

New techniques, including reac- 
tively sputtered tantalum pentoxide 
capacitors and encapsulated transis- 
tors, are employed in the construc- 
tion of the thin-film, wide-band 
(100Mc/s) 20dB amplifier. 

A demonstration of frequency 
changing of laser radiation will be 
given in the section devoted to the 
Signals Research and Development 
Establishment. 

Ministry of Aviation, Shell Mex 
House, Strand, London, W.C.2. 


MUIRHEAD & CO. (124) 


Apparatus for environrnental testing 
of synchros is to be shown. Other 
instruments will include an auto- 
matic recording wave analyser and a 
digital read-out system. 4WW 348 

Muirhead & Co. Ltd., Beckenham, 
Kent. 


MULLARD (118, 148 & 165) 


Exhibits from the research labora- 
tories will include the transluxor (a 
light-operated, solid-state amplify- 
ing device), an S-band tunnel-diode 
amplifier; and a u.h.f. wide-band am- 
plifier. Equipment concerned with 
thin-film storage will also be shown. 
The development laboratories are to 
show an electroluminescent radar 
display and a mass-spectrometer 
leak detector. The Mullard educa- 
tional service will be represented. 
4WW 349 
Muilard Ltd., Mullard House. 
Torrington Place, London, W.C.1. 


NATIONAL COAL BOARD (132) 


The Scientific Department of the 
board will display their experimental, 
prototype ash-monitoring equipment 
which makes use of the back-scatter- 
ing of low-energy X-radiation. The 
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Above: Low-cost, infra- 
red grating spectro- 
photometer, by Perkin 
Elmer. 


Left: Automatic liquid scintil- 
lation spectrometer, introduced 
by Nuclear Enterprises. 


sample is ground to less than Imm 
and is carried past the source on a 
plastic belt. The back-scattered 
radiation is detected by a scintillation 
counter. 

National Coal Board, CQueens- 
borough House, Albert Embankment, 
London, S.E.1. 


NATIONAL INSTITUTE FOR MEDICAL 


RESEARCH (112) 
A number of research units will be 
showing current projects. The 


Cyclotron Unit will demonstrate a 
simple, compact radiation-measuring 
equipment using cadmium sulphide 
crystals. A positron camera being 
shown, makes use of the annihilation 
radiation of positron-emitting radio- 
isotopes to form an image of the 
source. A patient automatic data 
recording equipment (PADRE) de- 
veloped at the Division of Human 
Physiology is essentially an informa- 
tion handling system which is 
capable in its present form of collect- 
ing five items of information from 
ten separate sources Also to be 
shown is an apparatus for the mois- 


ture determination of biological 
standards and a high-speed scanning 
spectrophotometer. 

Medical Research Council, 


National Institute for Medical Re- 
search, Mill Hill, London, N.W.7. 


NEWPORT INSTRUMENTS (92) 


A magnet power supply having a 
current stability of +1 part in 10° 
at 20kW is to be introduced 
Transistors are employed for stabil- 
ization and the use of a rotary 
generator avoids output transients 
due to mains fluctuations. A proton- 
resonance magnetometer, working at 
100Mc/s for the measurement of 
fields up to 25 kilogauss will be 


shown. 4Ww 350 
Newport Instruments (Scientific & 

ee Ltd., Newport Pagnell, 
ucks, 


NUCLEAR ENTERPRISES (73) -: 


The exhibit will include a dual- 
channel, automatic, liquid scintilla-— 
tion spectrometer and turntable unit 
for measurements on tritium, carbon- 
14, iron-55 and other isotopes. The 
detector unit of a whole-body moni- 
tor for clinical applications, using a 
transistorized control unit is also to 
be shown. 4ww 351 

Nuclear Enterprises (G.B.) Ltd., 
Sighthill, Edinburgh 11. 


OXFORD INSTRUMENT CO. (79) 


This company will show examples of 
their work on superconducting mag- 
nets and associated cryogenic equip- 
ment. A complete cryomagnetic sys- 
tem (the Type L.1000) will be 
demonstrated with the magnet in 


A standard, 40 kilogauss, |.5cm (inner 
diameter) superconducting magnet (Ox- 
ford Instrument Co. Ltd.) being raised from 
its cooling bath after testing. 


continuous operation. A light, high- ~~ 
strength glass fibre case to house a 
2MW conventional copper solenoid 
producing fields from 50 to 130 kilo- 

(continued on page 19) : 
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The overwhelming advantages of the fully transistorised receiver have now been 
made available in this remarkable new mobile radiotelephone, at no additional 
cost and without sacrifice of the stringent performance requirements hitherto met 
only by valve receivers. This outstanding Pye product sets a new high standard 
in mobile radiotelephone design which cannot be surpassed. 


@ Fully transistorised receiver @ 100 Milliamps receiver drain 


@ Printed circuit sub-assemblies Sees @ AM or FM 
@ Sealed IF block filters @ 25 Kc/s or 50 Kc/s channelling 
@ Dustproof and splashproof — @ Single or six-channel 


@ BPO approved. Meets American and European specifications 


°YE TELECOMMUNICATIONS LTD. ‘CAMBRIDGE ENGLAND ~ TEL: TEVERSHAM 3131 
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hi - FORWARD CURRENT TRANSFER RATIO 


Ic — COLLECTOR CURRENT - AMPS 


0.01 OL 1.0 


Vee — COLLECTOR: EMITTER wee : : 1: = COLLECTOR CURRENT -.AMPS : 2N2890 °ON2892 
max. I, vs Vce @ 25°6 Nee VS Ip @ Vee = 5.0V ~  2N2891 2N2893 


Now it is possible to design Planar transistors into 
your power applications. Take advantage of the ad- 
vanced reliability, stability and performance offered 
by transistors manufactured by this S GS process. 
SGS's Planar epitaxial power transistors have the 
interdigitated configuration shown at left, and are 
available in medium and high beta ranges in the 
packages listed. 


Power - 30 W dissipation @ 25°C 
V__(sat)-0.75 Vv max. @ 1,-2A 


Ig979-1 UA max. @ V,,-60V 
LV .p°80V min. @ y-100mA 
h,,-50-150 @ 1,-1.0 A, Voe-2V . 


JEDEC TO-5 KOVAR 7/16” HEXAGONAL STUD 
2N2890, hee : 30-90 ~ 2N2892, heg : 30-90 


SOCIETA GENERALE Mees SGS- FAIRCHILD LTD. 


associate and licensee Of 93 Stonefield Way South Ruislip Middlesex: 


FAIRCHILD SEMICONDUCTOR tiie csi Rip ied “oeete St? 


4W W—092 FOR FURTHER DETAILS. 


gauss will be exhibited. The case 
has to withstand the pressure of the 
cooling water, which could be up to 
1501b/sq in. 4wWWw 352 
The Oxford Instrument Company 
Ltd., 27 Northmoor Road, Oxford. 


OXFORD UNIVERSITY (80) 


A superconducting solenoid—con- 
structed by the Oxford Instrument 
Company—immersed in a bath of 
liquid helium is to be demonstrated 
this year to show the applications of 
superconductors for loss-free energy 
storage. 

University of Oxford, Department 
of Physics, Clarendon Laboratory, 
Parks Road, Oxford. 


PANAX EQUIPMENT (14! & 151) 
This company’s display will consist 
mainly of working demonstrations. of 
their latest mnucleonic measuring, 
equipment. A demonstration kit for 
schools covering ten basic experi- 
ments in radioactivity will also be 
shown. 4WW 353 

Panax Equipment Ltd., Holme- 
thorpe Industrial Estate, Redhiil, 
Surrey... 


PERKIN-ELMER (91) 


~The exhibit will be based on a low- 
cost infra-red grating spectrophoto- 
meter. The complete infra-red 
region, from 2.5 to 25 microns, is 
covered, and a direct record is given 
of percentage absorption against a 
linear wavelength scale. Variable 
scan speeds, are available and the 
drive will cover the whole range in 
from 6 to 56 minutes. 4WW 354 

Perkin-Elmer Ltd., Beaconsfield, 
Bucks. 


PLANER (98) 

Apparatus will be shown for the 
evaluation of the figure of merit of 
thermoelectric materials for use at 
temperatures of up to 600°C. A 
steady-state, absolute method is em- 
‘ployed, thermal conductivity, See- 
beck coefficient and electrical con- 
ductivity measurements being carried 
Out on the same test specimen with- 
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out withdrawal from the apparatus. A 
number of high-temperature, thermo- 
electric generator materials will be 
included on the stand. 4WW 355 
G_V. Planer Ltd., Windmill Road, 
Sunbury-on-T hames, Middx. 


PLESSEY (10) 


An electronic microbalance covering 
the range 5 to 500mgm is to be 
shown this year. Other products to 
be shown include a permanent mag- 
net assembly for ion pump applica- 
tions, a new sound velocity meter for 
use in bathythermograph applications 
and oceanography, and. a ferrite v.hf. 
inductor. Variable v.hf. ferrite in- 
ductors operating at 500Mc/s are to 
be demonstrated. 4WW 356 

The Plessey Company (U.R.) Ltd., 
Ilford, Essex. 


PULLIN (108) 

The prototype recording densito- 
meter to be shown by Pullin is an 
automatic instrument capable of 
measuring a large number of radia- 
tion monitoring films and feeding the 
output to a computer for “dose” 
assessment. They are also showing 
the prototype of a digital display unit 
which provides for the decimal dis- 
play of four digital codes commonly 
used in metering systems. 4WW 357 

R. B. Pullin & Co. Ltd., Great 
West Road, Brentford, Middx. 

PYE, W. G. (85) 

A new  microcapillary electrode 
assembly is to be demonstrated with 
other radiochromatography equip- 
ment. It is to be shown working in 
conjunction with an extremely accur- 
ate pH meter. 4Www 358 

W. G. Pye & Co. Ltd., York 
Street, Cambridge. 


QUEEN MARY COLLEGE (70) 


Electrical filters are easily constructed 
to pass low frequencies and to reject 
higher ones. A multi-dielectric-layer 
optical filter can similarly be optim- 
ized, the method being applicable to 
any spectral region. The principles 
will be illustrated by the Department 
of Electrical Engineering at the ex- 


Above: Proportional temperature controller 
Engineering Controls). 


hibition by models in 3-cm wave- 
guide. 

Queen Mary College, University of 
London, Mile-End Road, E.1. 


RESEARCH ELECTRONICS (72 & 154) 


The stand will be divided into two 
sections. The educational section 
will consist of simplified and inex- 
pensive nucleonic equipment such as 
ratemeters and scalers, etc. The 
main section will be devoted to an 
entirely new range of transistor 
nucleonic instruments based on a 
plug-in, modular design. 4WW 359 

Research Electronics Ltd., Brad- 
ford Road, Cleckheaton, Yorks. 


RESEARCH & ENGINEERING 
CONTROLS (94) 
Temperature and pressure trans~ 
ducers and control equipment are to 
be demonstrated by this company. 
‘Fhe equipment includes a precision 
comparison bridge for resistance 
thermometry, aircraft temperature 
sensors using platinum resistance 
thermometers and a_ proportional 
temperature controller. This latter 
instrument uses s.c.r.s connected 
across a bridge rectifier circuit in 
series with the load. 4WW 360 
Research & Engineering Controls 
Lid., South Bersted Industrial 

Estate, Bognor Regis, Sussex. 


RESEARCH & INDUSTRIAL INSTS. (57) 


An electromicrobalance, designed to 
weigh up to 200mgm directly in 
single-pan operation and differen- 
tially up to a total of 5.5 grammes 
om both pans, is to be shown. 
Another item to be shown is an in- 
terferometer covering the far infra- 
red wavelength range 20 to 1,000 
microns. 4ww 361 

Research and Industrial Instru- 
ments Company, 116 Lordship Lane, 
London, S.E.22. 


ROLLS-ROYCE (59) 


The development of a technique for 
coating silica fibres with aluminium 
alloy has made possible the produc- 
tion of fibre-reinforced metal, which 
will be exhibited. The material has 


(Research anc 


Left: Apparatus developed by G. V. Planer Ltd. for the evalua- 
tion of the figure of merit of thermoelectric materials for use 
at temperatures up to 600°C. 
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high strength at elevated tempera- 
tures as the fibre bears the load even 
when the aluminium would flow 
under load. 4WW 362 

Rolls-Royce Ltd., Old — Hall, 
Littleover, Derby. 


ROYAL INFIRMARY, EDINBURGH (68) 


The Department of Medical Physics 
will show a printed circuit electrode 
for electroencephalograph recording 
from the surface of the brain. The 
electrode is constructed by sputtering 
gold on to a thin plastic film through 
a grid. They will also show a minia- 
ture radio telemetering device for 
cardiac monitoring using a metal reed 
as the transducer. 

The Royal Infirmary, Edinburgh 3. 


ROYAL MILITARY COLLEGE OF 
SCIENCE (65) 

Several of the exhibits are teaching 
aids, including a three-dimensional 
model demonstrating the various pos- 
sible modes of vibration of the atoms 
in a complex molecule. An elec- 
tronic switching circuit controls the 
“ modes.” : 

Royal Military College of Science, 
Physics Branch, Shrivenham, Swin- 
don, Wilts. 


ROYSTON INSTRUMENTS (48) 


Several. specialist tape recorders are 
to be exhibited together with play- 
back and “ de-multiplexing” equip- 
ment. One of these machines, a 
miniature demand recorder (mag- 
netic), has been designed to automate 
the process of statistical study of the 
consumption of electricity by various 
types of users. 4WwwW 363 

Royston Instruments Ltd., Canada 
Road, Byfleet, Surrey. 


S.E. LABORATORIES (25) 


Several pieces of electronic apparatus 
are to be shown this year. Among 
these is a transistorized synchro con- 
verter for converting synchro outputs 
to analogue signals for indication, 
computing or control. Another is 
an air flowmeter system, using 
variable - reluctance -type pressure 
transducers and a miniature transis- 
torized computer. 4WW 364 

S.E. Laboratories (Engineering) 
Ltd., North Feltham Trading Estate, 
Feltham, Middx. 


SAFETY IN MINES RESEARCH 
ESTABLISHMENT (125) 

Two demonstrations will be pro- 
vided. A recently developed shutter 
for preventing multiple exposures in 
high-speed, rotating-mirror cameras 
and an instrument for measuring res- 
pirable dust. In the first-mentioned 
exhibit, the shutter assembly and 
associated electronic equipment will 
be operated in conjunction with a 
simulated rotating mirror. 

Safety in Mines Research Estab- 
lishment, Red Hill, Off Broad Lane, 
Sheffield 3. 


SANGAMO WESTON (122) 


A diaphragm inductive pressure in- 
dicating system, comprising a trans- 
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ducer electrically connected to 4a 
moving-coil indicating instrument 
and designed for use in aircraft, is 
to be shown together with a multi- 
range temperature measuring instru- 
ment. 4WW 365 

Sangamo Weston Ltd., St. Georges 
Court, 22-26 New Oxford Street, 
London, W.C.1. f 


SHANDON (78) 


The apparatus will be mainly that 
associated with gas chromatography 
and electrophoresis techniques. A new 
universal ultra-violet cabinet de- 
signed to facilitate the examination 
of paper chromatograms will be 
demonstrated. It has facilities for 
photographic recording. 4WW 366 

Shandon, 65 Pound Lane, London, 
N.W.10. 


SIMON-CARVES (86) - 
A radiation detector, using a crystal 


-_ are stretched to obtain dic. levels 


and photomultiplier head and a digi- ~ 


tal counter for display, is to be 
shown. Other items to be exhibited 
include a centrifugal particle size 
analyser and an automatic bacterial 
colony counter. Simon-Carves is a 
member company. of Simon Engin- 
eering Ltd. 4WW 367 

Simon-Carves Ltd Cheadle 
Heath, Stockport, Cheshire. 


SOUTHERN ANALYTICAL (2) 


Among the new equipments, a new 
polarograph, the Al670  Davis- 
Southern cathode ray polarograph, 
will be shown. Also included will 
be a suspended solids recorder and a 


new type of flame photometer 
which has automatic background 
compensation. This improves the 


limit of detection while retaining the 
simplicity of operation required for 
routine analysis. 4WW 368 

Southern Analytical Ltd.,. Cam- 
berley, Surrey. 


SPECTO AVIONICS (45) 


A demonstration is to be given of 
an electronic integrated display sys- 
tem, whereby an observer is pre- 
sented with several channels of in- 
formation in an easily assimilable 
form. The equipment is intended to 
aid operators in charge of controlling 
and checking processes. 4WW 369 

Specto. Avionics Ltd., Hanworth 
Air Park, Feltham, Middx. 


SPERRY (3) 


Demonstrations showing the applica- 
tions of fibre optic elements as mech- 
anical filters responding to discrete 
audio frequencies, new developments 
in non-electrical chemical plating of 
non-metallic substrates and a new 
solid-state synchro to digital con- 
verter are to be included in this 
year’s exhibits. 4WW 370 
Sperry Gyroscope Co. Ltd., Great 
West Road, Brentford, Middx. 


SUNDERLAND TECHNICAL COLLEGE 
(63) 


The Electrical Engineering Depart- 
ment of the college will display two 
of their current research projects. 


The first is a function generator for 
functions of two variables, which is © 
intended for use with an analogue — 
computer representing a process — 
which depends on two variables. 
The other exhibit is a transport 
delay simulator which is an elec- 
tronic model of the delay which 
occurs when fluids flow through long © 
pipes. 
Sunderland Technical 
Sunderland, Co. Durham. 


TELCON METALS (104) 


The dynamic hysteresis loop plotter 
developed by the company’s research ~ 
laboratory produces on paper the — 
dynamic B-H loops of magnetic cores © 
at frequencies between 50c/s and — 
Skc/s. The H and B waveforms are — 
sampled simultaneously for periods of 
about 2ysec and the resulting pulses 


College, 


— 


hes 


which are fed to the X and Y inputs 
of the plotter. 4WW 371 

Telcon Metals Ltd., P.O. Box — 
12, Manor Royal, Crawley, Sussex. 


TELEQUIPMENT (162) ae 
A new single-beam oscilloscope with — 
a five-inch tube is to be shown this — 
year. Called the S51E, it has a band- © 
width of d.c. to 3Mc/s and its dimen- ~ 
sions are 7 X 8 X 15in. 4WW 372 
Telequipment Ltd., 313 Chase 
Road, Southgate, London, N.14. 


THERMAL SYNDICATE (19) 


A ruby laser system and a helium- 
neon gas laser unit developed in col- 
laboration with the International Re- 
search and Development Co., Ltd., 
are to be demonstrated. 4WW 373 
Thermal. Syndicate Ltd., P.O. Box 
No. 6, Wallsend, Northumberland. — 


TINSLEY (123) 


Two prototype instruments will be — 
demonstrated. The  Wheatstone 


re 


‘bridge Type 5577 is a 6-dial bridge 


with switch contacts in parallel to re- 

duce resistance to a negligible level. 
Conductance dials are used in place of - 
series resistance dials. The lowest 
stud reading is 0.00019. and the 

accuracy at 20°C is 1 part in 100,000 
of the maximum reading. An induc- 
tive ratiometer Type 5575A is in-— 
tended to replace the resistance 
bridges normally used in resistance 


thermometry. The discrimination is — 
to 1 part in 10’. Normal operation — 
is at-lkc/s. 4WW 374, 


H. Tinsley and Co. Ltd., Werndze 
ee : South Norwood, London 
Hoppa 


TOWNSON & MERCER (114) 


The thermistor bridge control in-— 
corporated in the new range of 
thermostat baths to be exhibited, is 
an a.c. bridge the sensing arm of! 
which is a sensitive dual thermistor” 
mounted in the bath liquid. Amph-— 
fied out-of-balance voltages from this — 
bridge operate the thermostat heater 
via an s.c.r. _4WW 375 
; Townson & Mercer Ltd., Croy- 

on. 


va 
- 
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- devices. 


intended for 


Type At670 Davis-Southern cathode ray 
polarograph. 


20TH CENTURY ELECTRONICS 
(135 & 158) 

A fully-automatic leak detector for 
small components will be shown. 
Small sealed components such as 
transistors which are filled with 
helium during manufacture are auto- 
matically tested and sorted according 
to their leak rates, which may be as 
low as 10° cubic centimetres per 
second. The heart of the instrument 
is an improved type of mass spectro- 
meter. A series of instruments for 
use in schools and colleges has been 
designed, in collaboration with the 
Nuffield Foundation. 4WW 376 

20th Century Electronics Ltd., 
King Henry’s Drive, New Adding- 
ton, Croydon, Surrey. 


ULTRASONOSCOPE (71) 


The latest developments in the range ~ 


of ultrasonic flaw detectors are to be 
demonstrated, including fully-tran- 
sistorized, wide-band equipment. The 
company has under development a 
range of glass-insulated microwire 
in gold, silver and lead for use in 
cryogenics and semiconductor 
4WW 377 
Ultrasonoscope Co. (London) Ltd., 
Sudbourne Road, London, S.W.2. 


UNIVERSITY COLLEGE OF N. WALES 
( 


62) 


Two d.c. motors will be shown. One, 


a linear type, is expected to have an 
efficiency which is high and compar- 
able to that of a rotary motor. The 
other is a brushless rotary machine 
in which the commutation of the 
armature current is carried out by 
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Silicon Diode radiation detector, by 20th Century, 
radio telescopic work. 


Electromicrobalance from Research and 
Industrial Instruments. (See page 19) 


semiconductors. Visitors will also be 
able to see two parametric devices. 
A travelling-wave parametric ampli- 
fier will be demonstrated together 
with a parametric delay line for 
signal processing. 

University College of North Wales, 
Bangor, Caerns. 


-VACUUM REFLEX (76) 


Sonar beacons and other ultrasonic 
equipment are being featured by 
Vacuum Reflex who are participating 
in the exhibition for the first time. 
Two types of sonar beacons for use 
as sea bed markers for geophysical 
surveys are to be shown; one a con- 
tinuously transmitting “pinger” type 
and the other a transponder. Both 
use ceramic transducers which are 
moulded integral with the epoxy 
resin and glass-fibre body. An ultra- 
sonic underwater transmission system 
for both telemetering and voice com- 
munication over distances of several 
miles, and ultrasonic transducers will 


also be shown. 
4WW 378 
Vacuum Reflex Ltd., 6 Soho 


Street, London, W.1. 


VENNER ELECTRONICS (29) 


Among the range of instruments to 
be demonstrated is a new variable- 


Venner variable-rise-time pulse generator. 


rise-time pulse generator. The in- 
strument covers the frequency range 
10c/s to 1Mc/s and the manufac- 
turers claim that every parameter of 
the pulse can be altered. Also to 
be shown is a prototype 50Mc/s fre- 
quency meter with facilities for time 
measurements to 0.lyusec. 4WW 379 
Venner Electronics Ltd., Kingston- 
By-Pass, New Malden, Surrey. 


WAR OFFICE (6) 


A method of movement contro] and 
position measurement for machine 
tools will be shown. A line-follow- 
ing system is used, whereby an image 
of the line is shared by two photo- 
cells, any unbalance being used to 
feed error-correcting servos, or posi-, 
tion indicators. 

The War Office, Whitehall, Lon- 
don, S.W.1. 


WATSON & SONS (83) 


To overcome the reduction of life of 
some television camera tubes when 
used for microscope applications in 
the vertical plane, a television eye- 
piece which allows a camera to be 
used horizontally is to be shown. 
This is achieved by deflecting the 
image-forming beam from the objec- 
tive through 90°. A pointer’is in- 
corporated with controls on the 
eyepiece. 4WW 380 

W. Watson & Sons Ltd., Barnet, 
Herts. 


WOOD & SON (164) 


“Ealing” kits will be exhibited. 
These include apparatus for the 
determination of e/m of protons 
and electrons, magnetic resonance 
apparatus and other nuclear physics 
equipment.. If coil winding and 
welding facilities are not available, 
parts of the kits can be obtained in 
* sub-assembly ” form. 4ww 381 
Hugh Wood and Son Ltd., 23 
Leman Street, London, E.1. 


WRAY (107) 


A range of copying lenses developed 
especially for producing micro-minia- 
turized printed circuits and an “in- 
verting telescope ” for improving the 
collimation of a laser beam are 
to be shown. 4wWWw 382 

Wray (Optical Works) Ltd., Ash- 
grove Road, Bromley, Kent. 
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BBC-2 Test Transmissions 


TRADE TEST 625-line transmissions from the 
B.B.C.’s London television station at Crystal Palace are 
to restart on 4th January. These are to assist the radio 
trade in the installation of receivers and aerials for 
reception of the second programme, BBC-2, which starts 
in London on 20th April. The test transmissions will 
be on Channel 33 (vision 567.25Mc/s; sound 
573.25 Mc/s) with horizontal polarization and will take 
place as follows: Mondays to Fridays 9 a.m. to 1 p.m. 
and 2 p.m. to 8 p.m., and Saturdays 9 a.m. to 8 p.m. 

The nominal effective radiated power will be 500 kW 
when the installation of the new transmitting aerial is 
completed—about the beginning of March. Until then 
the e.r.p. is expected to be about 250kW. Every effort 
will be made to maintain continuity of transmission, 
but there may be interruptions and variations in power 
during the installation period. The test transmissions 
will consist of periods of test card, with 400c/s tone 
or music, alternating with periods of film chosen to give 
some entertainment to viewers who have u.h.f. receivers. 


Interference from Medical Apparatus 


REGULATIONS covering the control of radio and 
television interference from electro-medical apparatus 
have been laid before Parliament and come into force 
at the end of next November. The new regulations* 
are based on the recommendations of the Postmaster 
General’s Advisory Committee on Wireless Interference 
from Industrial, Scientific and Medical Equipment. 


The regulations require manufacturers, and importers, 
of electro-medical r.f. apparatus to ensure that under 
normal working conditions equipment does not exceed 
the prescribed limits of radiated field strength and 
terminal voltage. The Postmaster General has also 
prescribed limits for “users” but they will be invoked 
only in the exceptional case where undue radiation has 
eae despite compliance with the manufacturers’ 
imits. 


* Wireless Telegraphy (Centrol of Interference from Electro-Medical 
Apparatus) Regulations 1963, S.1.1895, H.M.S.O. 


Double Anniversary 


THE Mullard valve factory at Blackburn celebrated its 
25th anniversary last November at a party which also 
did honour to the founder of the company, S. R. 


Mullard, M.B.E., M.LE.E., on his 80th birthday. It 


happened that a short while before this event the 500 
millionth valve (a small TV receiver type) came off the 
production lines of the Blackburn plant and this was 
reserved and specially mounted inside one of the firm’s 
original silica transmitting valve designs as a memento 
of the occasion. Mr. Mullard said that he pictured 
some future historian examining the device and trying 
to imagine what sort of circuit was used with it! Among 
other birthday gifts was a gold watch from some of his 
contemporaries and many friends in the radio and 


electronics industry. 


Ace High Network 


THE last link in N.A.T.O.’s Ace High communications 
network, which runs from northern Norway to eastern 
Turkey, has now been com- 

pleted and accepted by Supreme 

ea Headquarters Allied Powers 

et Europe. The network, con- 

sisting of 82 stations divided 
almost equally between tropo- 
spheric forward scatter and line- 
of-sight links, runs through Nor- 
way, Denmark, west Germany, 
Great Britain, Netherlands, 
France, Italy, Greece and Tur- 


key. The control centre is some 
40 miles north of Paris. The 
. International Telephone and 


and engineered the 8,300-mile net- 


each capable of carrying up to 18 
telegraph circuits. Standard Tele- 
phones and Cables Ltd., a 
subsidiary of I.T.T., 
over a £1M worth of multiplex 
equipment. The four 65-ft dishes 
shown here are at the troposcatter 
station in southern England. 
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Telegraph Corporation designed 


work which provides 36 channels  — 


supplied © 


Radio Show Trade Days 


THE period of the 1964 National Radio and Television 
Show at Earls Court has been extended to allow for 
two trade days, during which admission will be limited 
to bona-fide members of the trade. It will now run 
from 24th August to 5th September, the trade days 
being the first two. The organizers, Radio Industry 
Exhibitions, are also arranging for trade periods in the 
mornings on most of the other days. The official 
opening of the show will be on the first “ public” day, 
Wednesday 26th. 


Radar Trap Detectors.—The P.M.G. has announced 
that he will not grant licences for receivers to detect 
police radar traps and that their unlicensed use is 
illegal. 


Radio Manx.—The P.M.G. has agreed in principle to 
the building of a commercial sound broadcasting station 
on the Isle of Man providing that signals are not receiv- 
able on the mainland. No licence has yet been granted 
but the island’s Lt. Governor has appointed Pye of 
Cambridge as technical consultants for the station, to 
be known as Radio Manx, which it is planned to open 
this summer. 


Fs 


The I.E.E. and the Brit.I.R.E. are arranging a joint 
one-day symposium on “Electronics in the automobile 
industry ” on 7th April. It will take place in the Elec- 
trical Engineering Department, University of Birming- 
ham, and further details and registration forms may be 
obtained from G. K. Steel, College of Advanced 
Technology, Gosta Green, Birmingham 4. 


R.S.G.B. membership increased by 586 during the 
year ended last June, bringing the total to 11,721. Of 
this total 7,155 are licensed transmitters. The total 
number of amateur (sound) licences in force in the 
U.K. at 30th June was 10,118. 


The Geoffrey Parr Award introduced a few months 
ago by the Television Society to commemorate the late 
Geoffrey Parr, the Society’s honorary secretary for many 
years, is to be presented for the first time in May. 
Application forms giving the rules 
governing nominations are now 
available from the Society at 166 
Shaftesbury Avenue, W.C.2, and 
have to be returned by the 15th 
February. This. international 
award is for presentation annually 

to an individual or team for an 
outstanding contribution to tele- 
vision - engineering during the 
preceding three years. 


An impressive picture of the tropo- 
‘Scatter array near Humosa,_ in 
Northern Spain, which forms part of 
a chain of stations in Western Europe 
for the U.S. Air Force. The reflectors 
and the feed horns for this station 
and others in the chain were produced 
by Painter Brothers, a member of the 
B.1.C.C. Group. 
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F.M. Broadcasting in the U.S.—The Federal Com- 
munications Commission, which called a halt tempor- 
arily to the extension of f.m. broadcasting at the end 
of 1962, when there were nearly 1,100 transmitters in 
Operation, has now introduced a new plan providing 
for 2,380 stations at 1,858 localities. 


In preparation for the African LF/MF Broadcasting 
Conference to be held in Madrid in September, a meet- 
ing of experts “to establish the technical data required 
for this conference” is to begin in Geneva on the 20th 
January. The September conference will be a joint 
meeting of the administration in the African Region 
and the European Broadcasting Area. 


“ Modulation and the transmission of information” js 
the title of a series of eight lectures to be given at the 
Borough Polytechnic, Borough Road, London, S.E.1, on 
Thursday evenings from 30th January. (Fee 50s.) 


A course of eight lectures on “625 lines and colour ” 
is to be given at the Hendon College of Technology, 
London, N.W.4, on successive Mondays from 27th 
January. (Fee £1.) 


Colour Television Lectures.—A course of ten weekly 
lectures on colour television starts at the Technical 
College, Southall, Middx., on 15th January. (Fee £1.) 


A course of twelve evening lectures on “ Transistor 
circuit design” is to start on 13th January at the 
Twickenham College of Technology, Egerton Road, 
Twickenham, Middx. (Fee 30s.) 


“D.C. Inverter for Electric Shavers.”—On page 626 
of this article in the December 1963 issue the groups 
of waveforms of collector voltage and current in Figs. 
3 and 5 should be interchanged. 


We are asked, by the author of the article on the 
3-W transistor audio amplifier in our December issue, 
to point out that Q3 should be a Newmarket type 
NKT774, not NKT274. 
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PERSONALITIES 


Air Vice-Marshal Sir Walter 
Pretty, K.B.E., C.B., Air Officer 
Commanding-in-Chief, Signals 
Command R.A.F. for the past two 
years, is to be Deputy Chief of the 
Defence Staff (Personnel and Logis- 
tics) from March. Sir Walter, who 
was knighted in 1962, was deputy 
director of radar at the Air Ministry 
in 1944 and in the following year 
became chief signals officer, Fighter 
Command R.A.F. In 1951 he was 
appointed director of electronics re- 
search and development (air) in the 
Ministry of Supply. The new 
A.O.C.-in-C. Signals, will be Air 
Vice-Marshal T. U. C. Shirley, C.B., 
C.B.E., M.I.E.E., who has _ been 


A. V-M. T. U. C. Shirley 


deputy controller of electronics at 
the Ministry of Aviation for the past 
three years. He joined the R.A.F. 
as an aircraft apprentice in 1925. In 
1946 he was appointed deputy direc- 
tor of signals at the Air Ministry and 
in 1951 became director of radio en- 
gineering. Two years later he went 
to Fighter Command as chief sig- 
nals officer. 


G. H. W. Johnson, Assoc.Brit.- 
IR.E., is the new contracts manager 
of the Marconi International Marine 
Company, which he joined in 1938 
as a radio officer in the Duchess of 
Atholl. Four years later he was 
transferred to the shore staff and in 
1943 went to Oban to establish a 
base to serve wartime convoys. 
After service both abroad and in the 
U.K. he was appointed marine 
director of Marconi (South Africa) 
Ltd. in 1957 and in 1960 became 
chief executive and director of 
Norsk Marconikompani A/S, Nor- 
way. For the past year Mr. Johnson 
has been management executive at 
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‘ is a member. 


Chelmsford. He is 
J. R. C. Johnson (not related) who 
is retiring on 3lst December after 
46 years’ service with the company. 
He served as a radio officer afloat 
for 32 years (including service in 
both wars) and had been contracts 
manager for the past ten years. 


J. Kirkby, works director of Baird 
Television Ltd. since 1956, has been 
appointed deputy managing director. 
He has been with the company since 
1945 having previously spent several 
years with A.C. Cossor Ltd. 


A. B. Bamford, B.Sc., A.M.I.E.E., 
technical director of Baird Television 
for the past two years, has been ap- 
pointed technical adviser to the 
Radio Rentals Group of which Baird 
Mr. Bamford, who is 
41, is a graduate of Birmingham 
University. For 20 years prior to 
joining Baird in 1962 he was with 
Ultra latterly on the board. 


A. R. A. Rendall, O.B.E., Ph.D., 
B.Sc., M.I.E.E., is retiring on 31st 
December as head of the Designs 
Department of the B.B.C.’s Engin- 
eering Division, a post he has held 
since 1950. Dr. Rendall, a graduate 
of King’s College, London, spent 
thirteen years in industry before 
joining the B.B.C. in 1935 as an 
engineer in the Lines Department. 


S. N. Watson 


He is succeeded by S. N. Watson, 
M.LE‘E., who has been head of the 
television group of the same depart- 
ment since 1951. Mr. Watson joined 
the B.B.C. in 1933 and was in the 
Lines Department before joining the 
Designs Department in 1947. 


succeeding . 


H. Andrewes, O.B.E.,_ B.Sc., 
M.L.E.E., technical sales executive of 
the Dubilier Condenser Company, 
retired at the end of November. 
After graduating in engineering at 
the City and Guilds College, he did 


H. Andrewes 


a year’s post-graduate study and re~ 
ceived the Diploma of Imperial 
College. He joined Dubilier as 
assistant to the chief engineer in 
1923 but left the company in 1930 to 
join Dr. Robinson in the British 
Radiostat Corporation and was later 
concerned with recording develop- 
ments. Mr. Andrewes joined the 
R.A.F.V.R. in 1939. In 1942 he 
was posted to India and became 
chief radar officer, Base Air Forces 
in New Delhi attaining the rank of 
Wing Commander. He _ rejoined 
Dubilier as laboratory manager in 


ee 


1945 and six years later took charge © 


of the Industrial Electronic Sales 
Department. The suppression of 
radio interference has been one of 
his special interests and he repre- 
sented the R.E.C.M.F. at the Plen- 
ary Conferences of the International 


Special Committee on Radio Inter-. 


ference in 1958 and 1961. 


Four of the recent grants made by 


le 


the Paul Instrument Fund Commit- 4 


tee are for the design, development 


or construction of electronic appara- 


tus. A. H. W. Beck, lecturer in en- 


gineering at Cambridge University, 
has been granted £12,800 for the 
construction of apparatus for the 


amplification and generation of ex- 


tremely high-frequency electromag- ~ 


netic waves (below 1 mm); Dr. T. H. 
Wilmshurst, of the Department of 


Electronics at Southampton Univer- — 


sity, is awarded £2,300 for the con- 
struction of an_ electron 
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resonance spectrometer for examin- 
ing short-lived paramagnetic species 
produced by a pulsed light source; 
Dr. E. T. Hall, director of the re- 
search laboratory for archeology and 
the history of art at Oxford Univer- 
sity, is to receive £1,870 for the de- 
velopment of a transistor differential 
flux-gate magnetometer and a minia- 
ture flux-gate compass; and Dr. S. 
Evans, senior assistant in polar re- 
search at Cambridge University, has 
been given a supplementary grant of 
£1,000 for the development of an 
instrument for measuring the depth 
of continental ice sheets by a radar 
technique. “Fhe Paul Instrument 
Fund is administered by a joint com- 
mittee of representatives of the Royal 
Society, the Institute of Physics & 


-Physical Society and the I.E.E. 


Gp. Capt. Kenneth B. S. Willder, 
C.B.E., B.Sc., M.IE.E., has become 
director of telecommunications at 
the Air Mi£nistry with the acting 
rank of Air Commodore. Commis- 
sioned in 1940, at the age of 22, he 
served at the Air Ministry during 
the war and became chief signals 
officer at Air H.Q. Iraq in 1946. He 
has served at the headquarters of 
both Bomber and Fighter Commands 
and since March 1962 has been com- 
mand electronics officer, Far East Air 
Force. 


Bryan R. Overton, B.Sc., M.1.E.E., 
has been appointed to the new post 
of manager of the Mitcham plant of 
the Mullard Radio Valve Company. 
He was previously head of the 
circuit physics and applications 
division of the Mullard Research 
Laboratories, Redhill, which he 
joined in 1947. Mr. Overton, who 
is 39 and a graduate of Birmingham 


B. R. Overton 


University, was with the Admiralty 
Signal Establishment, Haslemere, 
before joining the radio industry. He 
was awarded the Television Society’s 
Wireless World premium in 1959 for 
his paper “Transistors in television 
receivers.” 
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L. G. Cripps 


Leonard G. Cripps, B.A., succeeds 
Mr. Overton as head of the circuit 
physics and applications division of 
the Mullard Research Laboratories 
which he joined in 1954 to do 
research on transistors. Mr. Cripps, 
who is 34, obtained his B.A., degree 
in mathematics and natural sciences 
at Trinity College, Cambridge, 
where he did a year’s post-graduate 
reading in electrical engineering. 


R. R. Thompson, B.Sc., 
A.M.1.E.E., who has been with the 
English Electric Valve Company for 
seven years leading a research team 
designing microwave tubes, has been 
appointed assistant manager in 
charge of the Display Tubes Depart- 
ment. After graduating at St. 
John’s College, Cambridge, he taught 
physics at Worksop College and 
Cranleigh School before entering the 
electronics industry. 


R. M. A. Jones, a director of Pye 
Ltd. and managing director of E. K. 
Cole Ltd. since 1962, has been 
elected to the board of Pye of Cam- 
bridge Ltd., the holding company 
of the Pye-Ekco Group. J. O. 
Stanley, M:A., son of the chairman 
of the Pye Group of companies, has 
also been appointed a director of the 
holding company on the resignation 
of E. J. W. Stanley, M.A., B.Sc. 
(Eng.), on reaching retirement age. 


Two appointments are announced 
by the Cossor Communications 
Company. J. W. “Mordin, who 
joined the company a few months 
ago, has become general sales man- 
ager (marine products). After ser- 
vice both in the Royal Navy and 
Merchant Navy he was with Decca 
Radar and A.E.I. R. R. Roper has 
joined Cossor as general sales man- 
ager (communications). He was at 
one time with the Post Office and 
has since been with S.T.C. as a 
development engineer, the Telephone 
Manufacturing Company and latterly 
Solartron. 


‘ment 


OUR AUTHORS 


G. P. Hobbs, B.A., Grad.I.E.E., 
who writes in this issue on tape 
recording amplifiers, read physics at 
Christ Church, Oxford, and obtained 
a second class honours degree in 
1961. Since then he has been work- 
ing on the design of transistor equip- 
in Marconi’s closed-circuit 
television division at Chelmsford. 


W. VV. Richings, Assoc.I.E.E., 
A.M.Brit.I.R.E., chief engineer of 
Dawe Instruments Ltd., writes in 
this issue on acoustic noise measure- 
ment and analysis. He joined Dawe 
Instruments as a development 
engineer in 1945 and is particularly 
interested in sound and vibration 
measurement problems. Mr. Rich- 
ings serves on the International 
Electrotechnical Commission’s. Tech- 
nical Committee (29) concerned with 
electroacoustics and is a member of 
its Sound Level Meters Working 
Group and secretary of the Shock 
and Vibration Transducers Working 
Group. 


OBITUARY 


Roland John Kemp, deputy direc- 
tor of engineering and research of 
the Marconi Company, died on 22nd 
November at the age of 62. Mr. 
Kemp joined Marconi’s in 1917 as a 
test room improver and later worked 
on direction finding and receiving 
equipment. From 1930 to the out- 
break of war he was engineer-in- 
charge of television research. Dur- 
ing the war he was responsible for 
special research at Great Baddow for 
the Air Ministry. In 1946 he was 
appointed assistant chief of research 
at Great Baddow and two years 
later became chief of research. Mr. 
Kemp became the deputy engineer- 
in-chief in 1954 and had been deputy 
director of engineering and research 
since the beginning of 1963. He 
was a member of the P.M.G.’s. Fre- 
quency Advisory Committee and had 
also served on the Radio Research 
Board of the D.S.I.R. 


S. F. Pearce, B.Sc., F.Inst.P., who 
had been with the Electrical Research 
Association for 30 years, died on the 
18th November at the age of 49. 
Mr. Pearce received his degree from 
London University after joining the 
E.R.A. as a student apprentice in 
1933. His work at the association 
was mainly concerned with radio in- 
terference and he served on many 
committees of the B.S.I., the LE.E. 
and the International Special Com- 
mittee on Radio Interference 
(C.1.S.P.R.). He was also chairman 
of the committee of the International 
Electrotechnical Commission con- 
cerned with interference in ships. 
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NEWS. 
FROM 
INDUSTRY 


Microwave Equipment for 


Greece 
A CONTRACT, with a value ap- 
proaching £750,000, has been 
awarded to the General Electric 
Company by the Hellenic telecom- 
munications organization for s.h.f. 
and u.h.f. equipment. The equip- 
ment is to be used in new micro- 
wave telephone links, the largest of 
which will run along the Greek west 
coast and provide two 2-way links 
between Patras in the south and the 
island of Corfu in the north. These 
links are to operate at about 6 Gc/s 
and will provide up to 960 tele- 
phone speech channels per link. 
Two subsidiary spur-links oper- 
ating at about 2 Gc/s are also to be 
installed. Comprehensive super- 
visory and engineer’s “order wire” 
facilities are to be provided on all 
routes and the switching arrange- 
ments of the links are such that the 
systems can be expanded if required 
at a later date. 


Plessey acquire Ducon.—The 
offer made by The Plessey Company 
on 22nd July for Ducon Industries 
Ltd., the largest component manu- 
facturers in Australia, has now been 
accepted. Ducon came into being at 
about the same time as Plessey and, 
excluding the recently acquired 
United Capacitor Company Prty., 
operates five major subsidiaries in 
Australia and one in New Zealand. 
Ducon’s main plant at Villawood, 
New South Wales, covers a 174 acre 
site and has a total production area 
of 350,000 sq ft. Mr. Clifford 
Gittoes is chairman and managing 
director of Ducon Industries Ltd. 


Environmental Festing. — The 
Belling-Lee laboratories have now 
been approved as a Class III Test 
House under Air Ministry and War 
Office approval, and are able to 
undertake full type-approval testing 
of components to D.E.F. Specifica- 
tion requirements. Enquiries to 
Belling & Lee Ltd., of Great Cam- 
bridge Road, Enfield, Middlesex, 
will be welcomed for approval test- 
ing, and other type testing and 
specialized 
materials, components, and appara- 
tus. 
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measurements on 


Marconi’s £4M Army Order.— 
The latest of three military con- 
tracts received by the Marconi 
Company for hf. mobile and static 
communication stations, known in 
the Army as the S.R. D11/R234, 
amounts to £1,750,000. The com- 
bined value of the three contracts 
now exceeds £4,250,000 and the 
equipment supplied under the first 
two contracts is now in use in 
many parts of the world. A feature 
of the equipment is that the 350- 
watt 2-22Mc/s transmitter and 
complementary receiver can be set 
to any operating frequency by de- 
cade controls and does not need 
netting with the rest of the stations 
in the network. 


A Decca airfield control radar, 
Type 424 Mark II, providing facili- 
ties for final approach surveillance, 
has been installed at Woolsington, 
the North East Regional municipal 
airport near Newcastle-upon-Tyne. 
It is remotely controlled from the 
display position in the control 
tower and can be brought into use 
at very short notice when necessary. 
The radar incorporates an advanced 
variable polarization system for 
overcoming interference caused by 
adverse weather conditions. 


Tannoy (Ireland) Ltd. has been 
formed to expand and develop the 
range of Tannoy products and ser- 
vices now available in Ireland 
through their agents Sound Systems 
Ltd. It will merge with and absorb 
the division of Sound Systems 
Limited, of Upper Liffey Street, 
Dublin, concerned with Tannoy pro- 


ducts, and, for the time being, oper- . 


ate from the same address. 


A ship’s type radar—scanner 
shown in the foreground— 
and a radiotelephone system 
are being used to monitor 
marine traffic in the vicinity 
of the 24-mile-long Lake 
Pontcharlrain Causeway and 
to warn craft in danger of 
colliding with the piers. 
This is the longest overwater 
highway bridge in the world 
and connects metropolitan 
New Orleans with the major 
highways serving the south- 
ern cities. Raytheon equip- 
ment is used throughout. 


The group profit after taxation of 
Robinson Rentals (Holdings) Ltd., 
of which E. K. Cole is chairman, 
for the year ended 30th September 
totalled £424,920. This represents 
an increase of £120,585 on the pre- 
vious year’s results. This year’s 
depreciation of rental assets took 
£1,234,306 of the £1,909,841 group 
profits. 


Profits for the year ended 31st: 
August of Dictograph Telephones © 


Ltd., of which Grampian Repro- 
ducers is the subsidiary, totalled 
£201,953; after deducting £148,991 
for taxation. This year’s profits 
represent an increase of £13,865 on 
the previous year’s figure. 


Elliott-Automation has formed a 
new management company, Elliott 
Space and Weapon Automation Ltd., 
with headquarters at Frimley, 


Surrey, to co-ordinate the activi- 


ties of the Group in these fields. The 
company has a number of projects 
connected with satellite development 
and contracts for the. development 
of integrated weapon control systems, 
instrumentation and associated simu- 
lators. Elliott-Automation’s work on 
lasers is being carried out in the new 
company’s research laboratory. The 
directors of the new company are 
Commander H. Pasley-Tyler (chair- 
man), W. R. Thomas, J. de M. Bayn- 
ham, D. Hunter and H. Surtees. 


BSR Ltd. has acquired a 180,000 


sq ft factory at East Kilbride in. 


Scotland for the manufacture of 
telephone and other electronic equip- 
ment. 
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The recently completed Trinity 
House Lightship No. 20 has been 
fitted with radio beacon equipment 
designed and manufactured by Redi- 
fon Ltd. The installation consists 
of two 80-watt transmitters, together 
with failure alarm units, twin chrono- 
meters’ and code senders, and a 
beacon control unit. The output 
power of the transmitters can be 
altered ‘to suit the requirements of 
any beacon chain in which the station 
is to Operate and immediate indica- 
_tion is given of any failure of trans- 
mission. Special code discs are used 
in the code senders to enable the 
callsign and other characteristics of 
beacon transmission to be changed 
in a few minutes. . Inter-ship and 
ship-to-shore communication is pro- 
vided by Redifon GR161B 15/20- 
watt transistor radiotelephones. A 
similar installation is to be fitted to 
a second vessel now being built. 


A technique of producing foil 
heating and resistance elements by 
a combination of foil thickness and 
area has been developed by Mills 
and Rockleys (Electronics) Ltd., 
Swan Lane, Coventry. - It is claimed 
that this not only solves many prob- 
lems of circuit geometry but also 
permits variation of heating effect 
over the area. 


High Definition Films  Ltd., 
which was formed by Pye in 1956 
to specialize in the design and 
manufacture of schools radio and 
electronic equipment, will be known 
in future as Pye H.D.T. Ltd. Its 
present interests also include the 
application of closed-circuit _tele- 
vision to teaching, and the design 
and production of high-quality lan- 
guage laboratory equipment. B. E. 
Briggs is chief engineer, B. V. 
Soames-Charlton general manager 
and J. H. Jebb sales manager. 


E.E.V. klystrons for BBC-2.— 
The B.B.C. has placed. an order 
with the English Electric Valve 
Company, for a large number of 
25KW amplifier klystrons for the 
television transmitters now being 
manufactured for. Bands IV and V. 


Mervyn Instruments Ltd., formerly 
of Woking, have moved to The 
Hyde, Brighton 7, Sussex. Their 
new telephone number is Brighton 
66271. 3 


Ad Auriema Ltd., of Empire 
House, Chiswick High Road, have 
moved to Impectron House, 125 
Gunnersbury Lane, Acton, London, 
W.3. (Tel.: ACOrn 8765.) 


Alma Components Ltd., the manu- 
facturers of precision resistors, have 
closed their London sales office and 
are now operating from their pre- 
mises in Park Road, Diss, Norfolk. 
The sales office number is Diss 2287. 
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An electronic reading automaton, 
which reads cash register tally rolls 
at high speed, has been installed in 
the premises of Montague Burton 
Ltd., of Leeds, by the. Solartron 
Electronic Group. This machine 
uses a video scanning technique to 
transfer the information from the 
tally rolls into punched cards and 
is claimed to be the first machine 
reading conventional print:d digits 
optically to come into full commer- 
cial operation in Europe. 


Crosfield Electronics Ltd. have 
placed an order with Rank Cintel for 
25,000 9in high-resolution cathode- 
ray tubes. These tubes are to be 
used in Crosfield “Scanatron” 
equipment designed for automatically 
correcting colour and tonal distor- 
tions in photographic separations for 
process colour printing. 


British Telemeter Home Viewing 
Ltd. is not a subsidiary of Inter- 
national Telemeter as stated on 
page 607 of our last issue but is 
an independent British company 
set up to “manufacture and exploit 
Telemeter systems in this country 
and elsewhere.” 


Grundig (Great Britain) Ltd. 
have opened new showrooms at 15 
Orchard Street, London, W.1. 
(Tel.: WELbeck 4898.) 


One of the v.h.f. airborne communication 
equipments Standard Telephones and 
Cables are to supply to the Army and 
R.A.F. under a recent contract valued at 
approximately £100,000. This equipment 
uses transistors throughout, with the 
exception of two valves in the p.a. stages, 
and with 50kc/s channel spacing, covers 
the frequency range 116.0 to 135.95 Mc/s. 


Hewlett-Packard Ltd., of Dallas 
Road, Bedford, are taking over an 
adjoining factory to increase their 
production floor area. 


eal 


NEW AGENTS 


The English Electric Valve Com- 
pany has appointed Leon Kouyoum- 
djian of Sa’addon Street, Aliwiya, 
Baghdad, as the exclusive agent for 
Iraq. 


Impectron Ltd., the U.K. agents 
for Sennheiser Electronics, of west 
Germany, have moved to Impectron 
House, 125. Gunnersbury Lane, 
Acton, London, W.3. 


Southern Instruments, of Camber- 
ley, Surrey, have been appointed U.K. 
agents for Kistler Instruments Ltd. 
of Winterthur, Switzerland. The 
products they are to handle will in- 
clude pressure, acceleration and load 
transducers, and associated ampli- 
fiers. 


Wayne Kerr Laboratories Ltd., of 
New Malden, Surrey, have signed a 
new licensing agreement with the 
United Systems Corporation, of 
Ohio, U.S.A. It provides for the 
marketing—and the eventual manu- 
facture—of the U.S.C. Digitec range 
of digital voltmeters by Wayne Kerr 
in the United Kingdom. 


Silicon Transistor Corporation, of 
America, have appointed Walmore 
Electronics Ltd., of 11 Betterton 
Street, Drury Lane, London, W.C.2, 
sole U.K. agents. 


Sound Systems Ltd., of 11 Upper 
Liffey Street, Dublin, have been ap- 
pointed Hire and Northern Ireland 
distributors for the full range of in- 
dustrial electronic metal detectors 
and laboratory instruments manu- 
factured by Rank Cintel, a division 
of The Rank Organisation. 


North Atlantic Industries Inc., of 
Plainview, L.I., New York, manufac- 
turers of instruments and servo de- 
vices, have appointed Aveley Electric 
Ltd., of South Ockendon, Essex, as 
their exclusive U.K. representatives. 


G.E. Industrial Supplies Ltd., of 3 
Percy Street, London, W.1, have 
been appointed U.K. agents for In- 
dustrial Electronic, aerial manufac- 
turers of Copenhagen, and the 
American manufacturers Pendar In- 
corporated whose products include 
illuminated push-button switches and 
indicator lamps. 


SS 
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AEROSPACE TELEMETRY — some Recent Developments 


N providing an instrumentation service for “ vehicles ” 

which have usually been under intensive development 

and investigation, aerospace telemetry has also tended 
to take on something of an experimental character. 
However, a considerable degree of finality has now 
been reached with many projects, so that their telemetry 
requirements have become much less fluid. In turn 
this has meant that it has been possible to “freeze” 
at least some of the elements of these telemetry systems 
during the past few years. 

As a result, standardized modular units have made 
their appearance on both sides of the Atlantic and, 
especially in the U.S., complete telemetry system pack- 
ages have been produced, often associated with a par- 
ticular missile or satellite programme.- Furthermore 
manufacturers in the U.S. have been encouraged in 
this policy by the establishment of standards for 
telemetry system characteristics from as early as 1948. 
These standards have been revised and the present 
Inter-Range Instrumentation Group (I.R.I.G.) stan- 
dards cover a wide variety of system arrangements. 

Similar standardization has, of course, been carried 
out in the United Kingdom and linked with the range 
‘programmes, as for example in Australia. In general, 
for a number of reasons—particularly relative sizes of 
missiles and scales of operation—the U.K. systems are 
apt to be much less complex than their American 
counterparts. 

Two illustrations of this approach can be quoted from 
the Sept., 1963, International Telemetering Conference 
in London. . The first was a neat and simple solution 
to the problem of obtaining accurate event marking with 
the relatively slow speed “465” time’division analogue 
telemetry system. 

In this system multiplexing of the data signals is 
carried out by a 24-channel mechanical sampling switch 
with a nominal frame rate of 80c/s (i.e., one 24 channel 
frame occupies a period of just over 10 msec). The 
composite multiplexed signal is applied to a sub-carrier 
f.m. oscillator with a range of 130-160 kc/s, which is 
fed in turn to the a.m. radio-frequency output stage. 
The preferred method which gave event marking with- 
out demanding modification of existing equipment, was 
based on the injection into the sub-carrier f.m. stage 
of a marking oscillator signal with a frequency outside 
the working band. This principle has been applied for 
single event marking by embodying it in an override 
technique. In this case the “event pulse” depresses 
the sub-carrier frequency beyond its normal band for 
the relatively short period of 2 msec, so that the loss 
of data is small. On the ground the pulse is extracted 
by wideband short delay networks in the receiver. 

The other illustration, due to E.M.I. Electronics Ltd., 
was a sensitive frequency modulator for use with systems 
of the “465” type. Shown at the International Tele- 
metering Exhibition in “breadboard” form, this 
modulator makes it possible to dispense with d.c. ampli- 
fication of low level (millivolt) signals from thermo- 
couples, strain gauges, etc., and hence to eliminate one 
source of drift in analogue systems. The necessary 
amplification still has to be provided but this is achieved 
at carrier frequency. The action of the modulator 
depends on the reactive current in a tunea circuit being 
zero; +d this principle is applied to a reactance modu- 
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lator where the variable reactance is an amplitude 
modulator followed by a current amplifier. The input 
of the amplitude modulator is fed with a sample of the 
oscillator current phase-shifted by 90 degrees in addition 
to the data signals. As a result, the oscillator frequency 
varies with the input signal to give the desired fre- 
quency modulation while the reactive current in the 
tuned circuit is kept at zero. 

Another aspect of the art, discussed at the Inter- 
national Telemetering Conference, was that of the 
desirability or otherwise of having available a visual 
record of telemetry data. With ever-increasing numbers 
of measurement channels required for complex trials and 
investigation programmes, it becomes: almost. inevit- 


_able that analysis of data ceases to be carried out by 


visual inspection, and complete reliance is placed upon 
computers. However it was agreed that a graphical | 
pilot record—the so-called ‘‘ quick-look ” record—pro- 
vided: a means of detecting physical trends and their 
interrelation. eats 

Therefore there is still a demand for accurate 
graphical presentation of telemetry data i. “real time,” 
and in addition for -instantaneous monitoring facilities 
for use by operational staff. Thus at the extremely 
large “Data Central” installed in the Goddard Space 
Flight Center, Greenbelt, Maryland, four cathode ray 
tube displays are provided for this purpose, each 
capable of showing up to 150 channels. These displays 
enable satellite system deterioration and catastrophic 
faults to be detected, in addition to giving checks of 
system operation during pre-flight testing. 

The high-speed tape recorder is becoming the uni- 
versal medium for data recording, One of the main 
problems is the maintenance of a constant tape speed to 
the order of accuracy required for telemetry purposes, 
particularly where high frequency response is involved. 
This is especially relevant with regard to what has 
become known in the U.S. as “Intrachannel Time Dis- — 
placement Error.” I.T.D.E. is a function of the differ- — 
ence between the tape speed when recording and when - 
reproducing, and has an instantaneous and a long-term 
aspect. The long-term value can be reduced by several 
orders by servo control relative to a recorded time refer- 


ence signal. This method, however, tends to increase the 


instantaneous error because of the inherent lag in the 
servo system. Clearly if the mass of the mechanical 
elements of the servo system can be reduced, following 
is improved and instantaneous I.T.D.E. is Lrought down. © 
The Sangamo Electric Company claim to have 
developed a system with sufficiently low following error 
to give practically negligible instantaneous displacement 
error. Values given for the higher tape speeds, where 
the problem is easier, are 10sec for 30in/sec, Syusec 
for 60in/sec, and 3ysec for 120in/sec. ‘The system is 
based on eddy current braking of a thin copper disc, 
the braking current being the speed correcting error — 
signal. The latter is derived from two error detecting ~ 
sub-systems. One of these is a frequency discriminator - 
with a centre frequency equal to that of the recorder 
stable crystal reference, and the other is a phase com- ~ 
parison bridge fed from the reproduced tape reference 
signal and the erystal reference. The two outputs are- 
combined and after power amplification :re fed to the 
winding of the braking electromagnet. REA 
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Don't miss this opportunity! See the full range of 
AIRMEC ELECTRONIC EQUIPMENT 


for the laboratory, and for industrial and machine tool control 


Be 
AIRNMEC 


ELECTRONIC 
EXHIBITION 


MON GTH-THURS QOTH JANUARY 


10AM-'7PM DAILY 
DENISON HOUSE 
VAUXHALL BRIDGE ROAD 
; LONDON SW1 


Free Admission by Ticket or Trade Card 


: ie 2 
WRITE OR PHONE FOR TICKETS TO Bae IAS PRs ra 
AIRMEC LIMITED | ‘5 > BK Host 
High Wycombe, BUCKS. AIRMEC leas: UN 
TEL: High Wycombe 2501-10 DAONY, 


(DENISON HOUSE) 
4W W—093 FOR FURTHER DETAILS. 
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from ANDERS to industry 


Meters made fo measure 


There are many famous users of the Anders service—a 
service designed to give the speediest possible delivery of 
even the most unusual meter requirement. The Anders 
Instrument Centre has unique facilities for supplying non- 
standard meters of all types, from 14” miniatures to the 
largest switchboard meters, specially calibrated and tested. 
For immediate delivery, Anders carry huge stocks of stan- 


dard meters of all well-known makes and types. New ranges 

are constantly being added—Anders are now sole UK 

agents for the famous Frahm vibrating reed frequency > 
meters’ and tachometers. 24” miniature hermetically-sealed 
instruments to large panel-mounting meters with accu-" 
racies of 0.1%. ' 
For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 
103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 
Contractors to GPO and Government Departments. Ministry of Aviation approved. 


4W W—094 FOR FURTHER DETAILS. 


MANUFACTURERS’ PRODUCTS 


Miniature Capacitors 


SILVERED mica capacitors in 
values from 10 to 2,000 pF are avail- 
abie from Alston Capacitors Ltd., of 
Diss, Norfolk. The components are 
epoxy-resin encapsulated and meet 
the DEF5132 specification to Hl 
humidity. category from —55 to 
Sea: 

4WW 383 for further details 


Colour Television Monitor 


IN anticipation of the develop- 
ment of colour television broad- 
casting in Europe, Standard Elektrik 
Lorenz A.G: have developed in their 
Schaub-Lorenz division at Pforzheim 
a transistor monitoring receiver using 
a rectangular shadow mask tube 
giving a picture of 28 X 21 cm. Silicon 
planar transistors (BFY37 and 
BFY39) are used in the line time- 


A 


§.E.L. colour television monitor. 
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Type SG66 low frequency signal generator 
manufactured by Advance Components. 


base and the circuit is subdivided 
into plug-in (DIN41 490) printed 
circuit units performing separate 
functions. Front controls include the 
usual contrast, brightness, saturation, 
line and vertical -hold. 

4WW 384 for further details 


Low-frequency Signal 
Generator 


SINE or square wave outputs may 
be obtained over a frequency range 
of 5c/s to 125kc/s from the SG66 
low frequency’ signal generator 
manufactured by Advance Com- 
ponents Ltd., Hainault, Essex. The 
output voltage may be read from a 
calibrated voltmeter. The sine wave 


output has an impedance of 5 or 
6002. At the full output of 1W, 
the distortion is less than 0.5% ; hum 
and noise, level is less than 0.25% 
of full output. 


The rise-time of the 


Products. 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


square wave is not greater than 
0.75usec at all frequencies. 

The frequency coverage of the 
instrument is achieved in five ranges 
and the accuracy of calibration is 
within +1%. The cost is £65 and 
a mains power supply of 100/130 or 
200/260 V 40 to 60c/s is required. 
The dimensions are 164 X 104 X 83in. 
4WW 385 for further details 


Audio Amplifier 


A MINIATURE audio - amplifier 
suitable for the audio stages of a car 
radio receiver, high-power domestic 
radio and record player is available 
from Newmarket Transistors Ltd., 
Newmarket, Suffolk. The power 
requirement of the amplifier, which 
is transformerless, is 12 V (direct). _ 


_ The input impedance is 1’kQ and two 


versions, differing in sensitivity, are 
available. The PC5 requires an input 
signal of 50 mV r.m.s. for 3 W output, 
the PC5+, 5 mV for 3 W output. At 
this output, and with a lkc/s signal, 
the total distortion is 3%. The fre- 
quency response extends from 50 c/s 
to 15kc/s. The amplifier operates 
satisfactorily over a temperature 
range of 0 to 45°C. Weighing only 
2 oz, the dimensions are 54 X 13 Xin. 
4WW 386 for further details 


Synthetic Sapphire 
Components 

WINDOWS for optical and micro- 
wave applications are fabricated in 
synthetic sapphire by Agate Products 
Ld. of Sutton, Surrey. Discs from 


A Synthetic-sapphire components manufactured by Agate 


2s 


din to 2in in diameter are available 
in various thicknesses—down to a 
possible 0.002in with a 2-micron 


surface polish. : 
Optical transmission to 1700 


angstroms in the ultra violet and 5.5 
microns in the infra red makes the 
material particularly useful for the 
protection of space vehicle solar cells 
while the low losses, high dielectric 
constant and mechanical. stability 
suggest useful applications in the 
microwave field. 

4WW 387 for further details 


Television Mains Rectifier 


A SILICON rectifier, intended for 
use in television receivers, is avail- 
able from Ferranti Ltd., Hollinwood, 
Lancs. Designated the Type ZS800, 
the diode has a maximum peak-re- 
current reverse voltage of 800 V and 
a peak transient reverse voltage of 
1,350V. The maximum recurrent 
peak current is 5A, the peak surge 
current being 50A maximum. The 
case of the rectifier is isolated from 
the mains. The overall length of the 
body is 0.48 in. The maximum dia- 
meter is 0.255in and connection is 
by means of flexible leads. 

4WW 388 for further details 


Transistor Oscillator 


THE range of S.T. and CG. trans- 
mission testing apparatus has been 
increased by the production of a 
transistor oscillator covering from 
19kc/s to 20Mc/s in 8 ranges. 
The instrument is powered by dry 


A S.T.C. transistor 10kc/s to 20Mc/s oscillator. 


batteries housed within the case, but 


an external d.c. supply may easily be 


connected. When the lid.-of the 
oscillator is closed, a safety switch 
disconnects the power supply. 

The output is thermistor stabilized 
and can be adjusted from O to 
—50dBm into 752 unbalanced 
circuits. By means of a transformer 
and “U ” link the output can be fed 
into 140 and 600 balanced circuits 
at frequencies up to 600 kc/s,- The 
output monitoring meter can also be 
used for checking the power supplies. 

Designated the Type 74306-A, the 
instrument weighs 15 lb and measures 
161 124X7in. It can be obtained 


from the ‘Transmission Systems 
Group, Standard Telephones and 
Cables Ltd., North Woolwich, 


London, E.16. 
4WW 389 for further details 


Transistor Curve Tracer 


THE Transiscope TS/01 transistor 
curve tracer, available from A.E.S. 
Electronics Ltd., Theobalds Road, 
London, W.C.1, has a 3-in diameter 
display tube upon which a family of 
ouput characteristic curves of collec- 
tor current against collector volts 
may be displayed. The character- 
istics of two transistors can be dis- 
played simultaneously. The instru- 
ment can also be used for the 
measurement of 8, I., and collector 
to emitter leakage current. These 
values are directly indicated on a 
meter. The collector volts can be 
varied from 2 to 48 V, the maximum 


collector current being 1A. 8 can 
be measured on 0-100 and 0-300 
ranges of the meter. The range of 


. base current extends from 5 pA to 


5mA. A 200/250V _aiternating 
mains supply is required. 


4WW 390 for further details 


Coaxial Cable 


-TWO low-loss, television down-lead 


cables have been introduced by the 
Cable Division of Associated Elec- 
trical Industries Ltd., Hatton 
Garden, London, E.C.1. Both types 
have a stranded, copper wire inner 
conductor insulated with cellular 
polythene. The copper wire braid is 
sheathed with brown p.v.c. 

Cable, Type 75/R/12 is a general 
purpose cable, whereas the Type 
75/R/9 is intended for use in 
“fringe” areas. This latter variety 
is a larger cable with a lower loss. 
The nominal impedance of both 
cables is 75Q. At 200Mc/s the 
attenuation in dB/100ft is 2.8 for the 
g.p. cable and 2.3 for the low loss 
type. At 800 the figures are 5.8 and 
5.3 dB/100ft. The velocity ratio of 
both types is 0.81. 
4WW 391 for further details 


Miniature Collet Knobs 


A FEATURE of the new range of 
miniature collet knobs developed by 
the Plessey Company Ltd., Titch- 
field, Hampshire, is that the same 
basic phenolic moulding can be 
fitted to shafts of both }in and 7%in 
diameter, using alternative collets. 


A Plessey miniature collet knob. 


Transiscope TS/O! (transistor curve tracer) 
available from A.E.S. Electronics. 


The knob assemblies require a radial - 
groove in the shaft and a slot across 
its end. Tightening the locking 
screw-contracts the collet so that it 
locates in the radial groove; this 
prevents the knob from being pulled- 
off the spindle. ‘The drive is trans- 
mitted by a key which engages in 
the slotted end of the spindle. 

4WW 392 for further details 


2 Gertsch standard- frequency receiver 
Standard-frequency Receiver Model RHF-I is available from Wayne <, & i 
Kérr. Sigma Cyclonome Model 9AB2 stepping 


A TRANSISTOR, superheterodyne 
receiver of high sensitivity designed 
for the reception of all international 


motor. A maximum stepping rate of 400 
steps per second may be attained. 

The Telonic sweep generator Model SV-13 

available from Livingston Laboratories. 


standard-frequency transmissions is 
announced by Wayne Kerr. Appli- 
cations of the Wayne Kerr-Gertsch, 
Model RHF-1 include precision time 
measurement, reception of standard 
audio frequencies and pulse code 
modulation. Output terminals are 
provided for oscilloscope connection. 
The receiver can be powered by 
115/230V ac. mains or by a 12V 
battery. Operating frequencies are 
2.5, 5, 10, 15, 20 and 25Mc/s, but 
up to three frequencies between 2.5 
and 25Mc/s may be added. The 
working sensitivity is luV. Normally 
a- bench mounting receiver, it .can 
easily be adapted for rack mounting. 
4WW 393 for further details 


Stepping Motors 


SINGLE-PHASE, high-torque, syn- 
chronous stepping motors designated 
“Cyclonome” motors are obtainable 
from Ad. Auriema Inc., 414 Chis- 
wick High Road, London, W.4. 
Torque can be developed in 18° 
steps over a wide range of stepping 


speeds with “instant” stop and start 


action. Motors from the series can 
be driven from mains, oscillators, 
flip-flop circuits, relays or manual 
switches. A typical model of the 
range, the Type 9AB2, has a maxi- 
mum stepping rate of 400 steps per 
second with damping or 50 steps per 
second without damping. 

4WW 394 for further details 


V.H.F. Sweep Generator 


A FREQUENCY ‘range of 20 to 
220 Mc/s is covered by the Telonic 
Model SV-13 sweep generator. The 
instrument, which is marketed in the 
U.K. by Livingston Laboratories 
Ltd., Camden Road, London, N.W.1, 
was designed primarily for the align- 
ment of television and v.h-f. equip- 
ment. Thirteen plug-in units are 
used to cover the frequency range; 
channels for American, Australian, 
Italian and other European television 
standards are available. The sweep 
width for r.f. stages is variable from 
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5 to 20 Mc/s and for the if. stages, 
variable from 10 to 40% of the 
centre frequency. The metered out- 
put is variable from 3.54V to 1V 
r.m.s. into 75(). Pulse-type markers 
are provided at the appropriate sound 
and video frequency spacing. The 
price of the basic instrument is £280. 
R.f strips vary from £7 to £8 5s 
dependent on the frequency required. 
4WW 395 for further details 


Neon Indicating Units 


NEON indicators from the Cerberus 
G.F.-range of components are avail- 
able in three sizes. The units are 


_easily mounted by a “ push-fit ” into 


a circular hole. A range of colours 


ae 


enter the number(s) on the card. 


and advertisement pages. 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. 
found between advertisement pages 32 and 35. 

We invite readers to make use of these cards for all inquiries dealing 
with specific products. Many editorial items and all advertisements are 
coded with a number, prefixed by 4WW, and it is then necessary only to 


Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


ds must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 
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Postage is free in the U.K., but car 


Cerberus neon indicator units. W 


are available and the indicators can 
be supplied with either square or 
round fronts, Dependent on the size 
required, 100/130 or 200/250V ver- 
sions may be obtained. The U.K. 
agents for these indicators are Wal- 
more Electronics Ltd., Betterton 
Street, Drury Lane, London, W.C.2. 
4WW 396 for further details” 


Instrument Trolley 


WHEN it is found necessary to con- 
vey test instruments for routine test- 
ing or maintenance, the Avoncel 
TM2SE test instrument trolley pro- 
vides many facilities. The basic 


trolley is constructed of heavy gauge 


steel 


steel and rectangular-section 


The cards will be 


3k 


available. 


A Acomprehensive instrument trolley developed by Avon Communi- 
cations and Electronics Ltd. 


tubing welded to provide two side 
sections to which the top and bottom 
shelves are bolted. The height of 
the trolley may be adjusted between 
30 and 36in. The main shelves con- 
structed from iin steel plate, are 
18in apart and the dimensions are 
42xX24in. The trolley runs on 
heavy-duty Flexello castors using 
ball bearing swivels. Accessories in- 
clude side extension shelves, hand- 
book rack, two supplementary 
shelves, drawer assembly and an 
asbestos-insulated electric soldering 
iron holder. Two of the castors are 
fitted with braking facilities and the 
trolley can carry an 800lb load. Power 
distribution is effected by five 3-pin 
sockets and 30ft of 3-core mains 
cable; a mains switch and neon indi- 
cator are provided: The manufac- 
turers, Avon Communications and 
Electronics Ltd, Christchurch, 
Hampshire, can provide linoleum, 
rubber or Formica surfaced shelves if 
required. A fully equipped trolley 
costs £98 15s. The basic unit is 
approximately £60. 

4WW 397 for further details 


Core Stores 


A RANGE of standard magnetic 
core stores are available from Mul- 
Jard. They have been designed to 
meet most applications in computer, 
data processing and other similar 
fields. .A series of stores with a cycle 
time of 2 msec and capacities of up to 
16,384 words are included in the 
range. Previous stores were custom 
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ACathode ray tube Type T948H manufactured by the 
English Electric Valve Company. Two phosphors are 


Devices ‘* Digitimer ’’ (digital time marker). 


manufactured, thus the new range, 
being manufactured on a production 
basis, will cost less and can be 
obtained quicker. 

The 16D2 Series of random- 
access,’ coincident current stores is 
characterized by the availability of 
standard capacities of 16,384, 4,096 
and 1,024 words of up to 50 bits each. 
The minimum cycle time for a read- 
rewrite cycle is 2 usec and the access 
time is not greater than 1 psec. The 
4B6 series of random-access stores 
has a maximum word capacity of 
4,096 words of 40 bits. The mini- 
mum cycle time is 6msec and the 
access time is not greater than 2 psec. 
The stores of the 4C20 series are 
compatible with the range of 100 kc/s 
encapsulated circuit blocks marketed 
by Mullard Equipment Ltd. and the 
standard capacities available are 256, 
1,024 and 4,096 words. 


4WW 398 for further details 


Time Interval Marker 


ELECTROPHYSIOLOGICAL _ in- 
vestigations frequently require the 
use of a cathode ray oscilloscope to 
plot the time course of the electrical 
activity evoked by a stimulus. To 
effect this, there should be provision 
for adjusting the repetition rate of 
the stimuli, a means of calibrating 
the time axis of the oscillograph and 
the possibility of triggering the 
oscilloscope timebase and _ stimulus 
generator at pre-determined times 
within the period of the experiment. 
The transistor “ Digitimer,” manu- 


factured by Devices Ltd., Welwyn 
Garden City, Herts., provides all 
these facilities. A time scale derived 
from a crystal-clock pulse generator 
drives several ring-of-ten dividers to 
give time markers within the range 
0.lmsec to 100msec. Square waves 
are provided by the instrument and 
sufficient power is ‘ available to 
operate relays. 

4WW 399 for further details 


Delay Lines 


LOW-COST delay lines for use in 
colour television receivers (SECAM) 
are being produced by C.S.F., boule- 
vard Haussmann, Paris. Constructed 
from mild steel, the tolerance for the 
nominal delay time of the line is 
+0.17 sec over a temperature range 


of 20 to 55° C. The bandwidth of the 


line is 2 Mc/s, the centre frequency 
being 4.43 Mc/s. Between 3.4 and 
5.4Mc/s the attenuation reaches a 
maximum of 24dB. The transducers 
at either end of the line are lead- 
titanate piezoelectric ceramics, the 
thickness being such that the fre- 
quency of the shear wave used for 
transferring the signal corresponds to 
a frequency of 4.43 Mc/s. The over- 
all dimensions are 22 X1.7X1.7cm. 
The weight is 235 gm. 

4WW 400 for further details 


Cathode Ray Tube 


A 5-in cathode ray tube has been 
developed by the English Electric 
Valve Company for use in wide- 
band, high-speed oscilloscopes. The 
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deflection sensitivities in x and y 
directions are 3 and 9 V/cm respec- 
tively. The p.d.a. mesh is positioned 


a few millimeters from the phosphor 


screen. ‘This reduces raster distor- 
tion and improves the stability of 
the x and y deflection sensitivities to 
changes in temperature. Two phos- 
phors are available; the type T948H 
tube’ has a blue green afterglow 
(equivalent to P31), the Type T948N 
version is characterized by a 
yellowish green afterglow (equivalent 
Both versions have medium 
short persistance. The tubes are 
manufactured by the English Electric 
Valve Company Ltd., Chelmsford, 
Essex. 


4WW 401 for further details 


Porcelain Capacitors 

SUITABLE for high-voltage, large- 
current radio frequency applications, 
Vitramon Laboratories of Harmonds- 
worth, Middlesex, present their first 
“all-British ” component. These are 
comparatively small porcelain capa- 
citors designed to pass currents of 
up to 60A at 2000V r.m.s. in the 
frequency range 2 to 30 Mc/s. The 
preferred working temperature range 
is —40 to +100°C; the maximum 
temperature, however, is +150°C. 
Standard values ranging from 250 to 
2,000pF, are available but others can 
be produced to special order. The 


power factor is quoted as being less 


Porcelain 
Ltd. 


Kerr—Gertsch transistor 


Wayne 
receiver. 7 
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capacitors manufactured by Vitramon Laboratories 


v.h.f. phase comparison 


than 0.002 at 1 Mc/s (125°C). The 
dielectric strength is 4,000 V d.c. (at 
25°C for 10 sec.). 

4WW 402 for further details 


Phase-comparison Receiver 


PRECISION oscillators may “be 
standardized against v.h.f. standard- 
frequency transmissions with the 
Wayne Kerr—Gertsch, transistor 
v.h.f. phase comparison receiver 
Model PCR-1. The instrument is 
intended for use with local frequency 
standards accurate to 1 part in 10’ 
or better. It has a built-in, strip- 
chart recorder and a _ two-speed, 
phase-locking servo system providing 
a very narrow effective bandwidth. 
Four transmissions can be switch 
selected within the frequency range 
10 to 100 kc/s. The PCR-1 operates 
to a sensitivity of 0.1V into 500 
for stable, phase-locked tracking. 
Measuring 19in x 7in x 14in, the re- 
ceiver can be obtained from The 
Wayne Kerr Laboratories Ltd., New 
Malden, Surrey. 

4WW 403 for further details 


Television Monitor 


A NEW range of television receivers 
have been introduced recently by 
Rank-Bush Murphy Electronics, 
Welwyn Garden City, Herts. The 
precision, television monitor MR752 
from this range is a 14-in, 405, 525 


‘ 


and 625 line monitor designed for 
19-in rack mounting, but can also be 
obtained as a free-standing version. 
The receiver can adapt itself to the 
scanning standard of the incoming 
signal without manual adjustments. 
Variations include receivers for u.h.f. 
or v.h.f./u.h.f. sound and vision re- 
ception and receivers suitable for 
reception of N.T.S.C. colour signals. 
4WW 404 for further details 


Tunable Filter 


THE Allison Laboratories Model 
2A tunable filter is a passive network 
device with independent high cut-off 
and low cut-off sections. The maxi- 
mum passband is 15c/s to 10kc/s 
or, if the high cut-off section only 
is used, from z.f. to 10kc/s.. The 
maximum input is 1V r.m.s. and 
both input and -output impedances 
are 6000. The insertion loss does 
not exceed 2dB and the attenuation 
rate is 30dB/octave. Cabinet and 
rack mounting versions are available 
in the U.K. from Livingston Labora- 
tories Ltd., Camden Road, London, 
N.W.1. The cost of the Model 2A 
is £206 exclusive of duty. 

4WW 405 for further details 


Audio-band Pre-amplifier 


THE frequency response of the 
Furzehill Type P.A. 80 low noise, 
audio-band pre-amplifier extends- 
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Allison Laboratories Inc. audio tunable filter Model 2A 


The [4-in television monitor Type MR752 manufac- 
tured by Rank-Bush Murphy Electronics is suitable 


W for 405, 525 cnd 625 line systems. 
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from 20c/s to 20kc/s +1dB. The 
equipment is battery operated, 3 
internal 4V Mallory cells providing 
350 hours operating life before re- 
placement. The voltage gain is 
34dB and the signal to noise ratio is 
better than —6 dB at IlmV input. 
The harmonic distortion is less than 
0.3% at 150mV input. The pre- 
amplifier can be operated in an 
ambient temperature of up to 45°C. 
The input impedance is greater than 
30kQ, the output being less than 
1000. The dimensions of the instru- 
ment are 34X14 2t4in. The manu- 
facturers are Furzehill Laboratories 
Ltd., Borehamwood, Hertfordshire. 
4WW 406 for further details 


Plug-in Decade 


TWO inexpensive decade assemblies, 
suitable for incorporating into count- 
ing equipments, are announced by 


Panax Equipment Ltd., Redhill, 
Surrey. The unit, Type TD1, has 
scaling rates of up to 5,000 counts 
per second and has a resolution time 
of 200 usec. The TD 2 has a maxi- 
mum scaling rate of 50,000 counts 
per second and a 20 psec resolution 
time. The decade tube in the former 
assembly is a Type Z504S, that in 
the latter is a Z505S. Both units 
require a 12V power supply and 
driving pulses of 12 V (positive) are 
required, 

4WW 407 for further details 


Transistor and Diode Tester 


THE SERIES 250 Fairchild transis- 
tor, multi-parameter tester presents 
many inte@esting features. Up to 16 
separate tests can be performed on 
a component in two seconds. Indivi- 
dual red lights on the front panel of 
the equipment indicate which of the 


A Plug-in decade assembly manufactured by Panax Equip- 


ment Ltd. 
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Direct-reading r.f. wattmeter manu- 
factured by Bird Electronic Corporation. 


Fairchild Series 


tester (distributed in the U.K. by Aveley 
Electric. Ltd.) 


250B semiconductor 


Coaxial attenuator plug introduced 


by A.E.|. 


tests the transistors fail. The tester 
can be programmed for routine test- 
ing and sorting and, once pro- 
grammed, can be operated. by 
unskilled personnel. The regulation 
of the power supply is better than 
0.05 %. The transistor under test 
is inserted into the test head and 
the shield closed. The operator 
observes the “go/no go” conditions 
on the light indicators and the com- 
ponent can then be removed. 

A “classification” chassis can be 
obtained which counts the number of 
times rejection of a test occurs. 
Counters are provided for each test, 
the total number of rejects and the 
total number of transistors tested. 
An additional facility enables the six- 
teen tests to be grouped into a classi- 
fication. This consists of pass and 
reject combinations. Counters are 
provided to count the number of 
transistors that fall into 9 classifica- 
tions (or fewer). The equipment is — 
marketed in the U.K. by Aveley 
Electric Ltd., South Ockendon, Essex. 
4WW 408 for further details 


R.F. Wattmeter 


A WATTMETER consisting of a 
coaxial resistor within a _ finned 
radiator and a dual-range crystal 
voltmeter designated the Model 612 
Termaline r.f. load wattmeter can be 
used over the frequency range 30 
to 500 Mc/s. The power ranges 
are 20 and 80 W full scale with read- 
ing accuracy of + 5% of full scale. 
A direct-reading instrument, it can 


. be used for absorbing and measuring 


r.f. power in 500 coaxial systems. 
The wattmeter is manufactured by 
the Bird Electronic Corporation and 
is available in the U.K. from Living- 
ston Laboratories Ltd. 
4WW 409 tor further details 


Coaxial Plug 


A NEW coaxial plug produced by 
the Telecommunications Division of 
A.E.I.- Ltd.,; Woolwich, enables an 
attenuating resistor to be wired 
within the body of the plug. It is 
envisaged that the plug will be of 
particular value to the hi-fi commun- 
ity who wish to adjust signal levels 
from microphones, tape recorders 
and pickups to a level acceptable to 
a common pre-amplifier. 

The plug, produced in tinned 
brass, with an inner conductor of 
nickel-plated brass will, accept 
coaxial cables up to 7 in diameter. 
Suitable for use with the existing 
range of A.E.I. single and multi- 
way coaxial sockets, the new plug 
has an overall diameter of 0.430 in. 
4WW 410 for further details 
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DOUBLE TRIODE 


Particularly suitable for Tape Recorders and instrumentation 


HIGH GAIN = 
Amplification Factor 0 
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‘Please ask for Data sheets 


Thorn-AEl Radio Valves & Tubes Ltd. 


HEAD OFFICE: 155 CHARING CROSS ROAD - LONDON, W.C.2 - Telephone: GERrard 9797 
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The transmissibility of a system at resonance is referred to as the “Q” ofa 
system—a fact of which the vast majority of the readers of this Journal will 
be seized. 


“Q” may be regarded as the measure of the efficiency with which our 
Isolators and Shockmounts function. 


Many thousands of BARRYMOUNT Vibration and Shock 
Isolators are in service in aircraft on air routes all over the world. 
Similarly thousands of delicate instruments employed in . ; 
fighting and other vehicles on land, and in ships at sea, are 
protected against shock and vibration by one or another of the 
various Isolators and Shockmounts which we design and 
manufacture. Increasingly they are being used in industry to 


protect modern control and recording equipment. 


Every engineer who is concerned with “‘Q”’ should have at hand 
a full set of these Product and Data Sheets .. . all you have 
to do is to write or telephone for our publication entitled 


“ENGINEERS of ISOLATING SYSTEMS”. 


The illustration (left) shows the large moving coilvibrator — 
which is a unit of equipment in the Laboratories at our — 
Works at Hersham; this is one of the largest units of its 
q kind to be installed in an independent establishment. 
It is typical of the resources we have developed with 
which we carry out environmental studies and testing. 


mane IN_ENGLAIS UNDER Licence 


‘BARRY «:) MOUNT 


FRom BARRY OF USA. 


WRIGHT CORP 


CEMENTATION (MUFFELITE) LIMITED. 


HERSHAM WALTON-ON-THAMES SURREY 


SEE Telephone: Walton 24122-3-4-5. 


Founder-Sponsor Member of The 
Society of Environmental Engineers 
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THEVENIN AND NORTON 


OOKS on the principles of circuits usually 
contain a section on circuit theorems. Prominent 


among these are Thévenin’s and Norton’s. They. 


are, as it were, the two sides of one coin, either of 
them being derivable from the other by turning 
it upside down; more specifically, by applying the 
principle of duality. 

Before we get on to that I would remark that it 
is rather odd that both Thévenin and Norton seem 
to have questionable titles to these theorems. The 
late Prof. G. W. O. Howe pointed out* that Helm- 
holtz anticipated Thévenin by 30 years, though he 
agreed later in correspondence with me that Thévenin 
deserves some credit for stating the theorem more 
clearly and giving it publicity. In the same article 
he also credited H. Wigge with what is generally 
called Norton’s theorem, after E. L. Norton of the 
Bell Telephone Laboratories. So far I have been 
unable to track down any reference to a publication 
of this theorem by him, to compare with Wigge’s. 

But that is by the way. For convenience I shall 
here use the generally accepted names, without 
prejudice to any claims the ghosts of the interested 
parties may care to lodge. And although Thévenin’s 
theorem was originally stated for d.c., its later 
extension to a.c. is assumed. 

Norton’s, as I said, is the dual of Thévenin’s, 
and vice versa; which means that one can be derived 
from the other by interchanging resistance and 
conductance, current and voltage, and series and 
parallel. Thévenin’s is sometimes called the equi- 
valent series (or voltage) generator theorem, because 
in effect it replaces any actual source of power 
(a) in Fig. 1, however complicated its circuit, by 
an ideal constant-voltage generator in series with 
a single impedance Z, as in (b). The voltage E of 


this generator is equal to the open-circuit terminal 


voltage of the real generator, and the impedance is 
as measured at the output terminals of the real 
generator, with its voltage(s) reduced to zero. 
In Norton’s theorem the replacement is an ideal 
current generator in parallel with the same impedance 
(c), the current I being that which the real generator 
would supply to a short-circuit. 

A reader has written to say he finds some aspects 
of this rather puzzling. ‘When converting a 
voltage source of internal impedance Z to its current 
dual,” he says, “‘ how does one account for the power 
dissipated on open circuit when the energy is supplied 
by a constant-current-source? ” 

His difficulty seems to be that removing the load 
Z in Fig. 1(b) interrupts the flow of current and 
therefore the dissipation of power in Z, whereas 
doing the same thing in (c) results in the full current 
I flowing through Z and therefore power therein is 
a maximum. 

The answer to this particular query is simple; 


*Wireless Engineer, July 1943, pp. 319-322. 
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By ‘“‘CATHODE RAY’”’ 


namely, to remember that (c) is the dual of (b), and 
that the dual of an open-circuit is a short-circuit. 
So the correct way to remove the load in (c) is to 
short-circuit it; this removes. all current from Z, 
just as the open-circuit does in (b). (To carry out 
the dual transformation thoroughly, Z and Z,, should 
be replaced in (c) by Y and Y,, the corresponding 
susceptances, equal to.1/Z and 1/Z,.) 

Similarly, corresponding to open-circuiting Z,, in 
(c), which leads to maximum power loss in Z, is 
short-circuiting Z; in (b), which does the same. 
Put another way, zero Z, in (b) is the dual of zero 
Y_ in (©). 

If anyone is getting worried about the possible 
consequences of short-circuiting Z in (c), thereby 
removing all visible impedance in the circuit, I 
would remind him that, according to the terms of 
the theorem, I is constant, so cannot increase without 
limit as he may have feared. 

Are the maximum internal power losses in (b) 


yas (b) 
Fig. |. A generator or signal source of any kind, feeding a load 
impedance Zz, is represented by the box in (a). The altern- 
ative series and parallel ‘‘equivalent’’ generators are shown at 
(b) and (c) respectively. 


and (c) equal? For values of Z,, im general, the values 
of E, I and Z must be such that (b) and (c) are 
exactly equivalent, at least as regards the load 
(which is all the equivalence claimed by Thévenin 
and Norton). Take the voltage across Z,, for 


example: 
ie BL AZZ, 
AE Mee fed sn 
iid Spe a WS 


(Although I haven’t troubled the printer to use 
heavy type for Z and Z,, they,are of course vector 
quantities and must be treated accordingly.) 

Now on no-load the power loss in Z in (c) is I?R 
(where R is the equivalent series resistance of Z), 
and in (b) is I,°R (where I, is the current). I, 
is E/Z, which we have just found to be equal to I, 
so the maximum amount of power dissipated in 
the generator’s internal resistance is the same in 
both (b) and (c). 

But is it the same in the real generator? Thévenin 
and Norton did not say that it was. But the Editor 
of Industrial Electronics| fears that present-day 
students might wonder. If so they would find it 
instructive to consider a numerical example; for 


+ September 1963 p. 606. 
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Fig. 2. Simple d.c. example of Fig. |. 


simplicity, d.c. Fig. 2(a) is the real circuit, and (b) 
and (c) the equivalents (so far as concerns whatever 
is connected to the terminals) according to Thévenin 
and Norton respectively. In both of them the 
equivalent internal resistance, which is equal to 40 
and 120 in parallel, is 3, though in (c) it 1s more 
correctly described as a conductance of 3 mho 
(denoted by 7). The matching load is therefore 32. 

I have calculated the load power and the internal 
loss power in watts for all three circuits for the values 
of load resistance shown in the first column. 


Circuit: | 
Load (a) (b) (c) All 
cs RL a aS GE. Gz | Internal dissipation, | Load 
ohms “Ro. mhos “Go. watts watts 
i 

sic (> 0 0 (oe) Co | 64 48 0 0 
2 + Is 4 46.75 | 30.75 | 1.92 | 7.68 
Tiga ene z | 2 |373 [203 | 5.33 | toes 

Matched —> 3 1 4 1 28 12 | 2 12 
6 2 | 4 + 21.33 | 5.33 |21.3 | 10.66 
12 4 iz + 17.92 | 1.92 |30.75 | 7.68 

O/C S| on" | 100. be oes Gad ie 0 |\48 0 


These wattages are all plotted against load resist- 
ance in Fig. 3. 

The truth of our two theorems allows one output 
power column to serve for all three circuits. Fig. 3 
illustrates the truth of another theorem—the one 
that says maximum output is obtained when the 
load resistance is equal to the internal resistance (i.e., 
when the load is matched to the generator.) With 
a.c., the load and generator impedances must be 
conjugates. We also see that the further statement 
that under matched conditions the efficiency is 50% 
is true, in this example, of the two equivalent circuits 
(internal and external power being each 12W) but 
is untrue for the real circuit, whose efficiency is only 
12/112 + 28) = 30%. 

This, of course, answers our question: The 
equivalent generators are not equivalent internally. 
Nobody said they were, but it is nice to know. 

In passing we might note that the matched con- 
dition isn’t always necessarily the best. Using 
double the matched load resistance drops the output 
power by only 11% but the loss in the series equiva- 
lent is more than 55% less and the efficiency is 
raised to 662%. With fourfold load resistance it is 
80%. On the other hand, reducing the load resist- 
ance is bad both ways. The graph shows plainly 
that with the real generator the maximum improve- 
ment in efficiency is much less; hardly worth the 
reduction in output obtained by mismatching. 

Closer examination reveals the interesting fact that 
the amount by which the power loss in the real 
generator exceeds that in the equivalents is constant 
with load resistance and is therefore equal to its 
no-load loss. So the loss figures for the equivalent 


%6 


generators indicate the icrease in loss in the real 
generator due to the load. Is this a coincidence, true 
only of Fig. 2(a), or does. it hold in general? Prof. 
Howe made a somewhat similar calculation* for 
quite a different form of circuit, with different values, 
and obtained the same result. With a little straight- 
forward (if slightly voluminous) algebra one can 
easily prove it to be true for all generator circuits of 
the form shown in Fig. 2(a) regardless of resistance 
values. Perhaps one of our bright readers will prove 
it for generators in general and thereby earn the 
right to introduce it as a theorem under his own name. 
Prof. Howe’s object was to investigate an assertion 
by a Dr. Bernard Salzberg in the same issue, that (in 
relation to valve equivalent circuits at least) the series 
equivalent was more fundamental than the parallel. 
After some initial scepticism, Prof. Howe came out 
with some qualified support for Dr. Salzburg. He 
noted, as we have just done, that the series circuit 
gives the power supplied to the load and also the 
increase of internal loss due to it, and went on: “‘ The 
parallel circuit gives the power supplied to the load, 
but not the internal loss directly; it can be obtained 
by modifying the load in a manner that is of little 
more than academic interest’? (which manner he 
did not specify). 
Perhaps the greater familiarity we have now with 
such sophistications as duality and normalization 
have made what was academic in 1947 quite practical 
in 1964, and Prof. Howe would have written 
differently now. Anyway, I am going to, by means 
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Fig. 3. Graph showing the power output of all three arrange- 
ments in Fig. 2, and the internal power loss in the real 
generator (a) for comparison with that in the ‘‘equivalents’’, 
(b) and (c). 


of the three other columns under ‘“‘ Load.” Nowa- 
days we tend to give our graphs a more general 
application by the process called normalization. In 
Fig. 3, for example, the load resistance in ohms is 
significant only with the particular values shown in 
Fig. 2. The more generally significant quantity is 
the ratio of load resistance (R,,) to matched load 
resistance, which we will denote by Ro. If we 
rescale the load axis in R,/Ro values, and the power 
axis in ratios of actual power output to output with 
matched load, the graph is immediately made to 
apply to all series equivalent generator circuits. 
And if the same scale is taken to signify also G,/Go, 


* Wireless Engineer, APRIL 1947, pp. 97-99. 
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(b) 


ANODE CURRENT 


ANODE VOLTAGE 


TIME 


Fig. 4. The anode current and voltage of an amplifying valve 
(a) during a few cycles of a sinusoidal signal are shown 
at (b) and (c). 


the ratio of conductances in the parallel circuit, the 
graph applies equally to it too. 

To declare the series circuit more fundamental 

than the parallel—or vice versa—is, to my way of 
thinking, to act in contempt of the principle of 
duality. It is the sort of idea that Einstein effectively 
demolished with his relativity, by denying that any 
frame of reference is superior to any other. But while 
on the theoretical level there is no reason why one 
observation point should be preferred to any other, 
there are admittedly some sound practical reasons 
why we should prefer the Earth to (for example) 
Venus. In the matter of equivalent circuits, however, 
a simple modification of the load scale in Fig. 3, in 
full accord with contemporary practice, removes any 
superiority the series kind may have been able to 
claim in 1947. 
- By far the commonest use of the series and parallel 
equivalent generators, I would guess, is to represent 
valves. The fact that transistors now occupy more 
attention than valves is hardly likely to upset this 
guess, because such a representation of transistors is 
really too simple except perhaps at a very elementary 
stage. Anyway, let us consider valves. It must 
surely be obvious to the rawest beginner in such 
matters that whereas the real valve works by variations 
of d.c., regarded for convenience as steady d.c. with 
a.c. superimposed, the equivalent generators take 
account of the a.c. only. He could therefore hardly, 
at his most inattentive, imagine that the internal 
power loss indicated by equivalent-generator calcula- 
tions could be even approximately the same as the 
power, loss in the real valve, since most of the real 
loss is the d.c. part, whichis there even when (above 
all when, actually, with Class A) the valve is supplying 
no a.c. output at all. 

But some of the power relationships in valves 
and their loads are less obvious, even if again we 
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exclude complications by taking the simplest possible 
case:.‘an ideal valve (which means one whose charac- 
teristic curves are straight parallel lines; in one word, 
linear) driving a pure resistance load through an 
ideal 1: 1 transformer in Class A (which means that 
the positive and negative half-cycles of anode current 
are equal). Fig 4(a) is the theoretical circuit diagram, 
and (b) shows the anode current alternating above 
and. below its average value, I,, during a few cycles 
of the signal. This anode current can therefore 
conveniently be considered as a steady d.c., I,, 
with an a.c., 7,, superimposed. The purpose and 
effect of the ideal transformer is to insert the load 
resistance, R,, in series with the valve for the a.c. 
without any loss:of the steady component of anode 
voltage. A d.c. voltmeter (taking negligible current) 
would therefore show the full battery voltage, V,, 
across the valve at all times. Likewise a d.c. milliam- 
meter (having negligible impedance) would read I,,. 

Now when this valve is working as indicated, the 
load is receiving some power. Otherwise the whole 
scheme would be pointless. Yet the power supplied 
by the battery is equal to V,I, whether the signal is 
on or off. Switching the signal on causes the load 
to receive power, where there was none before, yet 
the power supplied by the battery (which is the 
only source) is unchanged. Therefore, unless the 
laws of physics have gone haywire, the valve is 
receiving that much less than before. One may 
wonder why the presence of a.c. in the load resistance 
develops power there, whereas the same a.c. through 
the valve reduces the power there. Even when the 
alternations of anode voltage are plotted, as in Fig. 
4(c), and are seen to be opposite in phase to i,, 
the explanation may not be obvious. It looks as if 
decreases in anode current at any moment would be 
offset by simultaneous increases in anode voltage, 
and vice versa. 

The simplest and quickest way of getting a clue 
to the problem is to suppose that the signal amplitude 
is sufficient to bring either anode voltage or current 
down to zero at its negative peak. Then clearly the 
power reaching the valve at such instants must be 
zero, notwithstanding that the other factor has been 
doubled. Or suppose that the peak values of 7, and 
Uv, are equal to I,/2 and V,/2 respectively. At such 
moments the 50% drop in one factor more than 
counterbalances the 50% rise in the other; 14 x 
4 = 2, not 1. 

This way of looking at it is quicker and more 
convincing than working it out in the orthodox 
manner by algebra, useful though that is for obtaining 
precise values, power efficiency, and so forth. It 
should be quite clear, too, that since V, is constant, 
the alternating voltages across load and valve are 
opposite in phase, so that the voltage across the load 
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Fig. 5. Outline diagram of an amplifier with negative feed- 
back for making the point P a ‘ virtua! earth”’. 
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(b) 


Fig. 6. The basic network of Fig. 5 is shown at (a), and when 
transformed into its dual is as (b). 


is in phase with the current there, and so means 
power received by the load. 

I shall finish with another question asked by my 
correspondent, which was new to me. He wanted to 
know what was the dual of a “ virtual earth”. 
Possibly he had in mind my treatise on the virtual 
earth in the November 1961 issue. For the infor- 
mation of any who may be unfamiliar with this 
term, it refers to the fact that the “live” input 
terminal of a high-gain amplifier having a large 
amount of negative feedback behaves almost as 
an earthed point, even although it may have a very 
high impedance to real earth. This is shown in Fig. 5, 
where V is a signal source. The amplifier is designed 
so that its output is in opposite phase to the input. 
Suppose its output was —V volts and R, = R; 
then obviously the point P would be at zero 
potential and therefore indistinguishable from earth, 
despite the best efforts of the signal V to make it vary. 
This situation is of course impossible, because the 
amplifier would have no input to amplify for pro- 
ducing —V. But the potential at P can be made as 
small as one likes by making the gain large enough. 
A typical application of this device is an analogue 
computer. Subject to the small imperfection just 
mentioned, the current in R, is proportional to V. 
So a number of signal sources can be connected to P, 
each through its own resistance, and the output of 
the amplifier is a measure of the sum of them. 

Basically, then, a voltage amplifier is used in such 


a way that ideally the net voltage across an open- - 


Fig. 7. Fig. 6(b) is 
here elaborated to 
show the current 
amplifier, for com- 
parison with Fig. 5. 


circuit is zero. So in the dual a current amplifier 
must be used in such a way that ideally the net current 
through a short-circuit would be zero. The necessary 
transformation is most easily seen by drawing the 
essential circuit network, as in Fig. 6(a). Here we 
have the high-impedance amplifier input (represented 
by the open-circuited terminals) in parallel with a 
pair of voltage sources, each in series with its resis- 
tance. So the dual must consist of a low-impedance 
amplifier input (represented by the short-circuited 
terminals) in series with a pair of current sources, 
each in parallel with its conductance, as in Fig. 6(b). 

If G, = G,, then no current would flow between 
the terminals, and the current amplifier whose input 
terminals these are would fail to produce the current 
output, —I. So the output falls sufficiently short of 
—I to yield a net current flow between the terminals 
sufficient to produce that output of nearly —I. 

We can now translate this back into a more or less 
practical version by putting in the amplifier, as in 


Fig. 7. G, and G,, like R, and R,, include in them- 


selves the conductances of the signal source and 
amplifier output system, but—again as with R, and 
R,—in practice they would consist mainly of actual 
components of relatively high and stable value. A high 
conductance is, of course, a low resistance. The 
conductance of the amplifier between its input 
terminals is ideally infinite (i.e., a perfect short- 
circuit), just as in Fig. 5 the corresponding resistance 
is ideally infinite. Yet, just as in Fig. 5 the voltage 
across these terminals is maintained at nearly zero, 
so the current through the short-circuit in the dual 
arrangement is maintained at nearly zero. 
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The high daytime MUFs characteristic of winter 
months will be maintained. The shapes of the MUF 
curves are similar to those of a year ago but about 
5% lower. This reflects the very slow decline of the 
sunspot cycle. 

The prediction curves show the median standard 
MUF, optimum traffic frequency and the lowest usable 
high frequency (LUF) for reception in -this country. 
Unlike the MUF, the LUF is closely dependent upon 
such factors as transmitter power, aerials, local noise 
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level and the type of modulation; it should generally 
be regarded with more diffidence than the MUF. The 
LUF curves shown are those drawn by Cable and 
Wireless, Ltd., for commercial telegraphy and they serve 
to give some idea of the period of the day for which 
communication can be expected. 
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LETTERS 


TO THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


B.B.C. Transmission Fidelity 


FOR many years now interest in High Fidelity sound 
reproduction by people in all walks of life has been in- 
creasing enormously and considerable capital has been 
invested by enthusiasts in high-grade 
receivers, gramophone motors and pickups, amplifiers 
and loudspeakers, etc.—a tendency which to date shows 
no sign of abating. 

During the last decade the British Broadcasting Cor- 
poration have done wonders in their planning and in- 


 stallation of a network of V.H.F./F.M. transmitters, 


which now virtually covers the whole country and is 
potentially capable of giving really Hi-Fi performance! 
At the same time they have made great strides in the 
output quality of their studios, with new microphones 
and improved magnetic tape recorders, etc., and for all 


these achievements they deserve our sincere congratula- 


tions. 
All this is fine and listeners all over the country could 


- and should—by now be able to enjoy and appreciate 


‘service. 


something which we have not had so far over the length 
and breadth of this land, a broadcast service of really 
High Fidelity Sound! Whilst it is true that listeners to 
the B.B.C.’s London Area transmitters (F:M. and TV) 
do have such “quality” transmissions, regrettably this 
does not apply to all the many more millions,: the 
majority, who receive their “Service” via one or the 
other of the B.B.C.’s provincial transmitters, because of 
the totally inadequate—so called—‘“ Music Circuits” 
which are at present provided by the G.P.O. to inter- 
connect such centres to London. Even the best of such 
land lines to the more distant transmitters have, accord- 
ing to what meagre information on the subject the B.B.C. 
have published, the very mediocre pass-band of some 
8 kc/s, whilst others of pre-war vintage are still in 
One at the time of writing serves, usually al- 
ternating each six months, either the Light or Home 
programmes to our local Pontop Pike F.M. transmitters 
and handles frequencies to only some 6.5 kc/s, a standard 
which is inadequate to give really faithful and natural 
reproduction of speech, let alone music! 5 
Nevertheless, the G.P.O. equally deserve compliment- 


_ ing on their achievements since they have in recent years 


engineered the coaxial cable and radio links which today 
transmit the TV picture signals embracing a bandwidth 
of three million cycles per second over the British Isles, 
soon to be increased to some five million for the new 
625 line pictures. No technical or cost problem exists 
to using these links to additionally provide really high 
quality sound circuits to the transmitters, not only for 
the forthcoming B.B.C.2 service but all “Sound” and 
TV (Sound) programmes. In fact, an advertisement 
on page 26 of the latest issue to reach me of the “Post 
Office Electrical Engineers Journal” (Vol. No..56 Part 
2) offers equipment to provide “ Music on TV Micro- 
wave Links—two new systems for the transmission of 


“high-quality 15 kc/s sound channels for broadcast ser- 


vices.” Additionally, since the B.B.C. F.M. sound 
broadcasting network of transmitters were engineered 
some eight years ago, transistorized repeater amplifiers 
have not only become available but have been proved in 
service and now offer the opportunity to up-grade many 
of the older cable circuits easily and cheaply. 

How far out of date the B.B.C.’s present set-up of 
“Music Circuits” is can be realized only by bearing in 
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equipment, - 


mind that as far back as 1927 the G.P.O. were providing 
the B.B.C. with the then, so called, “ simultaneous 
broadcasting ” links to the provincial transmitters, which 
had a bandwidth of 10 kc/s, so we have gone backwards 
in this respect in the intervening years. In contrast, 
Germany and some other Continental countries today 
have networks, I understand, which transmit to a top 
limit of some 12 kc/s, which proves that no technical 
or cost problems apply—if the will to achieve such a 
standard exists! 

I am sure that thousands of your readers will agree 
with me that it is high time the B.B.C. and G.P.O. gave 
this “bottle-neck ” in the fidelity of present-day British 
broadcasting the attention it merits, so why not let us 
have a start made in 1964, the year in which the B.B.C.2 
service is due to commence? Accordingly, I make a 
clarion call to all music lovers, Hi-Fi enthusiasts and 
ordinary listeners over the length and breadth of this 
country to join me in sending a postcard to the B.B.C.’s 
Engineering Division at Broadcasting House, London, 
to arrive early in the New Year, calling for “ Quality ” 
(12/15 kc/s) transmission links to all the Corporation’s 
u.h.f. and v.hf. transmitters to be engineered without 
further delay. 

After all, a chain is only as strong as its weakest link, 
and whilst it is fine that our present day broadcast trans- 
mission chain has first-class terminal ends, we must 
additionally see to it that the “in between links” are 
equally sound and worthy of the times. 

Newcastle upon Tyne. 

CHRISTOPHER C. V. HODGSON 


The B.B.C. replies: 


Your correspondent, Mr. C. C. V. Hodgson, draws atten- 
tion to the desirability of making a greater bandwidth 
available on the line distribution network used for the 
B.B.C.’s V.H.F./F.M. transmissions, so that listeners 
who appreciate high-fidelity sound broadcasting can 
obtain the best possible quality. 

The internationally accepted bandwidth for long-dis- 
tance music lines is 10 kc/s. Most of the G.P.O. circuits 
linking B.B.C. studio centres and transmitters reach 
this standard, or very nearly, having a bandwidth of 9 
or 10 kc/s. In a few cases lines are still in use with 
a bandwidth of 7.5 or 8 kc/s, but these are being 
improved as more 10-kc/s circuits become available. 
The lines for distributing the sound component of 
B.B.C.-2 will also, in general, go up to 10 kc/s. 

It is true, as Mr. Hodgson says, that there is no 
technical reason why the bandwidth of all these circuits 
could not be increased to 15 kc/s. No doubt the G.P.O. 
could, in the course of time, upgrade all the circuits to 


‘this standard, but at a substantial additional cost to the 


B.B.C. in line rentals. This cost could be met only by 
reducing expenditure elsewhere. We believe we can do 
the greatest good to the greatest number by extending 
the coverage to people who are still without any tele- 
vision or V.H.F. sound services at all rather than by 
making an improvement in sound quality that could be 
appreciated only by a minority, though an important 
minority, of listeners and viewers. 

Mr. Hodgson raises a particular point about the band- 
width of the lines to the Pontop Pike V.H.F./F.M. 
transmitters. In fact, the line used for the Light Pro- 
gramme reaches just over 7.5 kc/s and this is scheduled 
for improvement very soon. The line used for the 
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Home Service has a bandwidth of 10 kc/s. There have - 


occasionally been short periods during fault conditions 
when the normal bandwidth may not have been main- 
tained, but the lines are not regularly interchanged as 
Mr. Hodgson suggests. 
London, W.1. L. W. TURNER 
Head of Engineering Information Department, 
British Broadcasting Corporation. 


Colour Television Systems 


FROM Mr. Cox’s excellent article on PAL (December 
1963 issue) it may be inferred that colour phase alterna- 
tion at field rate produces such a flicker problem that 
line rate switching is at all times preferable. It is prob- 
ably worth recording that the embryonic N.T.S.C. 
system used field rate switching for two reasons. _ First, 
field rate switching allows complementarys quadrature 
information to lie on adjacent lines. Secondly, the ex- 
perimental evidence was that when the onset of phase 
distortion produced just noticeable crawling bars with 
line rate switching, for field rate switching the flicker was 
negligible. Whether this would be true for a 50-c/s 
field repetition is a mater for experimental investigation. 

Later in the article the phase stability of the N.T.S.C. 
type reference burst is questioned. Mr. Cox has told 
me he is particularly interested in the cumulative phase 
errors in this burst which may be produced by black 
level clamp devices. Study of the B.B.C. publication 
“Specification of Monochrome and Colour Television 
Standards for 625-line Experimental Transmission ”’, 
dated October 1962, does show that under conditions 
of limit adverse tolerances on line blanking and burst 
phase positions it is possible to find a true black level 
from between 8.5 to 9.9usec (including a 100 nsec pro- 
tection) after the time datum on the leading line 
synch. pulse edge. 

It does not appear unreasonable to perform black level 
getting within these time limits without the need for 
“soft” clamps. It would be of interest to have specific 
comment from those American readers of Wireless 
World who have operational experience of clamps for 
«olour transmitters. 

Yt is implicit in Mr. Cox’s concluding argument that 
the disappointing growth of colour television in the 
U.S.A. can be attributed to the shortcomings of the 
N.T.S.C. system. Perhaps one should not forget that 
the early instrumentation for colour in the studio to- 
gether with the poor brightness of the early shadow mask 
tubes and high cost of receivers themselves acted to limit 
the growth of colour broadcasting. It is possible that 
such equipment coupled by the SECAM signal trans- 
porting process would have made the commercial pros- 
pects for colour no better. 


Hoddesdon. I. MACWHIRTER 


Long-distance Reception on Band IV 


I READ with interest the account of Mr. Pittam’s 
TV-DX successes On Band IV in your Dec. 1963 issue 
(p. 617). Living only 12 miles from Wolverton I am 
most interested in Mr. Pittam’s results. 


Interval signal re- 
ceived at Twyford 
from Lopik (Hol- 
'and) on Channel 27 
on 28th October, 
1963. 


I. have carried out similar experiments on Band IV 


and have been’ successful in receiving 10 west German 


u.h.f., 1 Dutch, 1 French and Crystal Palace Ch.33 test 
transmissions, also previously on Ch.34. et 


LIST OF U.H.F. STATIONS RECEIVED | 


Channel ‘Station Country 
21 Gottingen W. Germany 
23 ? ce 29 
24 _ Aachen aa Ee 
31 Koblenz Bs ae 
31 Baden-Baden fe oe 
Bz. Saarbrucken ~ ee = 
34 Feldberg : - ge eee 
35 Kassel ait reaee 
37 Aachen x 35 
29 Dusseldorf —- Ber (5 ie 
22 Paris, Eiffel Tower France 
Di Lopik Holland 
33 Crystal Palace London 
34 » 3 


The aerial in use is a home-made 19-element array 


tuned to Ch.33, mounted 30ft above ground level and 


beamed on London. 
The receiver is a G.E.C. BT311 14in fringe model 


modified to receive 625-line transmissions from the- 


Continent. 

I have been experimenting with DX-TV since May 
1959 and to date have received 80 TV stations on Bands 
I, ITI and. IV. : 

As Mr. Pittam says Oct. 11th was an excellent day. 

Twyford. IAN C. BECKETT 


Direct Voltage Trigger Circuit 


I READ with interest the description of a direct voltage 
trigger circuit by T. K. Hemingway and J. Willis (W.W., 
Oct. 1962, p. 460) and I had occasion recently to adapt 
this for use with a photo-transistor. This led to an 
interesting development of the original circuit which 


Fig. |. 


I would like to describe. First I would like to make one 
or two comments on the original circuit which may be 
of use in design of specific circuits, 
_ 1. The appendix does not make clear to which diagram 
it refers for its terminology. Referring to the accom- 
panying Fig. 1, the trigger levels are approx. zero and 
pee neglecting V,, for both transistors. This must 
3 

be taken into account if silicon transistors are used. 

2. No mention is made of the loop gain of the comple- 


(Continued on page. 41) 
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QUARTZ STABILITY 


CRYSTAL OVENS 


The Marconi ‘change of state’ oven employs no thermometer 
switch and has a switching differential of 0.0014°C. 


Orthodox crystal ovens, using thermostats or thermometer 
switches, are available where wider temperature variations 
are acceptable. 


CRYSTAL FILTERS 


Standard crystal filters with SSB or bandpass characteristics 
are available for 100 kc/s operation, and I.F. filters for 455 kc/s. 
Many special filters are available for frequencies up to 

20 Mc/s; and new designs can be produced to meet 
specific requirements. 


The Specialized Components Catalogue lists over 110 Marconi 
Components, the design and manufacture of which is undertaken only 
when no suitable alternative is available, and in almost every case 
Marconi components are designed for higher performance and are 
made to closer tolerance than any available alternative. 


MARCONI 


SPECIALIZED COMPONENTS 


Please address your enquiries to: SPECIALIZED COMPONENTS DIVISION 
THE MARCONI COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 


4W W—097 FOR FURTHER DETAILS. 
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Ww triggerpulse 


120 ns 


for fast rise time and —__—_—_ te pe 


high-amplitude pulses, both 


as single or double pulses, with 


fastirise time double: pulse 


output powers up to 1.3 W | | eer 


~— figf-amplitude pules 
100 ns-10 ms i 


_ 200 ns-50 ms 200 ns- 50 ms 


high-amplitude double pulse 
300 ns:- 10'ms 


ce 


DOUBLE PULSE GENERATOR TYPE PP 1122 


Fast rise time pulse: polarity positive or negative; 
amplitude 10 mV up to 10 V; output impedance 752, 
rise time < 20'ns; single or double pulse. 
High-amplitude pulse: polarity positive; amplitude 10 V 
up to 100 V; output impedance 75 Q up to 6669, 
dependent on output voltage; rise time < 100.ns; 

single or double pulse. 

Pulse width: adjustable between 50 ns and 50 ms. 


Pulse repetition. frequency internal 10 c/s up to 
1 Mc/s; external single up to 2.5 Mc/s 


Prepulse: separately available; pulse width 100 ns; 

rise time 20-ns; amplitude 1 V up to 10 V; 

output impedance 752. 
PHILIPS Delay: (of main pulse or the second of a double pulse): 
adjustable between 100 ns and 10 ms. 


electronic measuring instruments 
Sales and Service all over the world 


Sole distributor for the U.K.: Research and Control! Instruments Ltd., 207 Ki e 
For the Republic of Ireland: Philips Electrical (Ireland) Ltd., Newstead) Clonuke R BUBLIN’ ore ma 
Overseas enquiries. please, to the manufacturers, Philips, Ema Department, EINDHOVEN, Holland! 


¢WW--09t FOR. FURTHER DETAILS, 


st 


Fig. 2. 


mentary pair. It is essential that this be greater than 
unity in order that regenerative switching will occur. 
Referring to Fig. 1, the loop gain is given by:— 


GaP iBeRe 
Ro+fyRy 
or if 8, >1, Ga MbeRe 
1 


ignoring the current in Ry. 
The hysteresis of the circuit is given by:— 
. Ro+Rg3 . . 
since one trigger level is zero. 
Hence we may write H in terms of G or vice versa, viz., 
a _ %PxH(Ro+Rz) 
SS or G = 
%Bo(Ro+Rs) VaR, 


The circuit is fundamently a complementary bi-stable 


(Fig. 2) in which the break-over potential is determined 


by the potential at the base of Tr2. In the above circuit 
this is controlled by Trl, which to switch off the bi- 


' stable draws current through the common emitter resistor 


R,. In the modified circuit, Fig. 3, Trl is replaced by a 


Fig. 4. 
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photo-transistor, the collector current of which is de- 
termined by the light incident on its exposed base-emitter 
junction region. The base of this transistor is held at 
earth potential by resistor R;, it may be preferable in 
some cases to return R; to the emitter. 

With no light on Trl, only the dark current will flow 
and it is necessary that this current produces negligible 
volt-drop in R,. With Trl illuminated current is 
diverted from the emitter of Tr2 and the bi-stable switches 
off. This current is 

VnRe 
R,(Ro+ Rs) 

The circuit may be designed to operate from low light 
levels provided the collector current is substantially 
greater than the collector dark current. This may be 
considerably improved by using silicon transistors and 
photo-transistors. Alternatively a photo-diode could be 
used but I have not tried this version. 

A typical circuit, designed on the above principles, 


is shown in Fig. 4. 
London. H. R. HENLY, 
G.P.O. Engineering Dept. 


approx. 


Demonstrating A.C. Theory 


I REGRET to notice that the reference quoted in my. 
letter on pp. 617-18 of the Dec. 1963 issue should have 
been to Electronic Engineering and not to Electrical 
Engineering. 

I am very sorry about this, and should be grateful if 
you could publish a correction. 


London, E.C.1. M. D. ARMITAGE 


Laser Action 


MAY I make a few comments on the article of: Mr. 
Harris on lasers published in-your August and Septem- 
ber issues. This is a good review of the present state 
of development of optical masers but it seems that some - 
minor corrections are necessary. ; 

1. In Fig. 12 the energy states E, and E,; of neon 
are regarded as metastables. But it is known that 
radiative transitions are forbidden for the metastables 
and atoms excited to the metastable state return to 
the normal state by dissipating energy in collisions of 
the second kind. Atoms can be excited to the meta- 
stables usually by falling from higher states and these 
metastables have a much longer life. The basic prin- 
ciple in He-Ne lasers is to utilize the metastable state 
of He atoms in causing population inversions between 
several Ne levels by means of excitation transfer. The 
He metastables are used as carriers of energy to excite 
the levels of Ne nearest to it. In Fig. 12 levels E, and 
E, should be metastables. 

2. In Fig. 13 the Brewster’s angle should be 
(90°—#). Here Brewster’s angle is the angle which 
the axis of the discharge tube makes with the normal to 
the end plate. ; 

3. In the last few lines of page 427 it is said that 
total internal reflection prisms have three mutually per- 
pendicular surfaces. But they have two mutually per- 
pendicular surfaces. One angle is a right-angle and the 
other two acute angles being exactly equal. 

4. In Fig. 13-the external reflectors are drawn as plane 
mirrors. But when using external reflectors it becomes 
much more convenient to use confocal plano-concave 
mirrors with radius of curvature equal to the separation 
between them. External plane mirror reflectors are very 
difficult to align for parallelism. 

5. It has been mentioned that the active substance 
in a semiconductor laser must possess a large number 
of mobile carriers and electrons must be able to move 
freely between energy levels. These are not the only 
requirements for maser action. In germanium and 
silicon, carrier concentration is very large with high 
values of electron and hole mobilities but still these only 
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emit very feeble light and so far have not produced maser 
action. This is due to their indirect bandgap. For 
optical maser action the bandgap must be direct for the 
crystals used. Considerations of bandgap, bandshape, 
electron and hole mobilities, electron-hole recombination 
rate, traps and impurity centres, absorption coefficient, 
quantum fluorescent efficiency, exciton formation and 
radiative annihilation of excitons—all these to be taken 
into account when choosing a suitable semiconductor 
material for masers. Zinc phosphor as mentioned has 
not yet produced maser action. 

6. The power output of Ga-As laser is 10-25 mW 
and there is no reason to consider it as inferior to gas 


discharge types whose output is about 15 mW. Ga-As 
type is particularly superior as regards compactness and 
conversion efficiency which is about 10-80%, whereas in 
the solid-state ruby and gas discharge types it is about 
1% only. ; 

Te The device as illustrated in Fig. 17 actually uses 
four He-Ne gas-discharge laser tubes, one mounted on 
each side of a square. Mirrors are placed at the four 
corners of the square. These four tubes are linked to 
act as a single laser. 

AMARNATH CHAKRAVARTY 
Institute of Radiophysics & Electronics, 
University of Calcutta. 


SUBSCRIPTION TELEVISION 


CONTRARY to the Pilkington Committee’s recommen- 
dation, the Government’s second White Paper on Broad- 
casting recommended that an experiment in subscription 
television should be undertaken. Some months ago the 
P.M.G. therefore invited potential purveyors of a tele- 
vision subscription service to apply to participate in a 
series of tests. A large number of applications were 
made. Some were prepared to provide the programmes, 
some a subscription system, others a means of trans- 
missiom (wire or radio), while others were “consortia ” 
prepared to provide a service. 

The P.M.G. has now announced the names of five 
organizations which will be taking part in a three-year 
experiment to be conducted initially im eight areas, 
including several London boroughs, Edinburgh, Leices- 
ter, Sheffield, the Bedford-Luton area and a centre in 
the North of England. The areas have been chosen. 
to cover as wide a cross-section of the community as 
possible, and it is hoped the companies will start a 
service by the end of this year. 

To reach the widest possible potential audience sub- 
scription television would have to be radiated over the 
air and, to give a truly balanced “fare,” should be 
broadcast on several channels. With the limited number 
of channels available this is considered impracticable 
and, moreover, the use of radio necessitates some form 
of scrambling to ensure that only those who have paid 
can receive the programmes. However, in the “ pilot 
scheme” cable distribution will be used. 

The companies to be offered licences and the areas in 
which they will operate are :— 

Caledonian Television—Penicuik, near Edinburgh, 

with possible extension elsewhere in Scotland. 

Chotceview.—Leicester, with an option later of an 
extension to London. 

Pay-TV.—Sheffield and London (initially Westminster 
and Southwark), 

Telemeter Programmes.—An area in the north of 
England and London (Merton, Morden, Mitcham 
and Wimbledon). ; 

Tolvision.—Luton and Bedford (and probably some 
towns in Hertfordshire) and a London area. 

Choiceview is a joimt venture of the Rank Organisa- 
tion and Rediffusion. This hf. twin-cable system 
employs a “deferred payment” coin box. At the end 
of a programme a series of pulses (each representing 


OUR COVER 


A slice of silicon on which a batch of planar transistors 
has been produced by a photo-lithographic process is 
magnified 150 times and displayed ona 2lin television 
monitor at the Marconi Research Laboratories, 
Chelmsford, to facilitate inspection for mechanical 
faults. The television camera is fitted to the micro- 
scope from which the normal eyepiece has been 
removed. 
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2d) is sent along the lime, the cost of the programme 
is indicated on the coin box, and the requisite amount 
has to be inserted before another programme can be 
viewed. 

The Telemeter system also employs a coin box, but 
this includes a small magnetic recorder which, when 
a programme is; bought by placing the requisite amount 
in the coin box, records: the price and details of. the 
programme for accounting purposes. The U.K. franchise » 
for the Telemeter system, which originated in North 
America, is. held by British Telemeter Home Viewing 
Ltd., with whom Telefusion is associated. 

Tolvision is. also of American origin, and the U.K. 
franchise is held by Tolvision Ltd. Operated over a 
coaxial network, it employs a central billing system. 


Each selector box is\ “interrogated” by a signal from _ ~ 


a central office and the “replies” are recorded on | 
magnetic tape. - 
Pay-TV (the new title for Toll TV) is a British Relay 
system. A distinguishing feature is that payment isi 
for viewing time rather than for whole programmes. 

Details of the system to be used by Caledonian have 
not been disclosed at the time of going to press. 

It should be stressed that the field trials are not being 
undertaken to decide which system would be chosen 
for a national network, but to ascertain if there is a 
demand for a subscription television service 


New British Standards 


THE latest in the B.S.I. series of standards for compo- 
nents in telecommunications and allied equipment 
covers fixed mica dielectric capacitors. Part 1 of the 
new standard, BS2132, lays down the’ general require- 
ments and tests, and is available at 12s. Part 2 is being 
prepared and will give a list of standard sizes and 
ratings. , 
Magnetic tapes for automatic data processing are 
covered in BS3658. This new publication, priced at 6s, 
is the first in a series and a companion specification 
dealing with precision spools has been completed an 
is to be published shortly. : 
The standard for silk- or rayon-covered copper wire, 
BS2480, is being replaced by two new specifications 
as the type of rayon specified is no longer available. A 
standard relating to silk only—with no changes to the 
technical requirements—is available as BS3684 and a 
standard for rayon-covered wire is being prepared. The 
silk only specification is available in two parts—pub- 
lished separately at 7s 6d each—the first giving gauge 
dimensions in British units and Part 3 in metric units. 


An addition has been made to BS488, which deals _ 


with electronic-valve bases, caps and holders. The 
peincty published: separately at 3s, covers the B9A/D: 
ase. : 
Copies of the above standards are available from the 
B.S.I. Sales Branch, 2 Park Street, London, W.1. An 
additional charge is made for postage to non-subscribers. 


WIRELESS WorLD, JANUARY 1964 


PARAMETRIC FREQUENCY DIVIDERS 


SINUSOIDAL OUTPUT WITH FAIL-SAFE OPERATION 


By F. BUTLER, 0.B.£., B.Sc., M.1.E.E., M.Brit.!.R.E. 


TE‘O understand this development it is necessary 
‘| to have some idea of the principle of operation of a 
parametric amplifier. Broadly speaking, such an 
amplifier takes in energy at one frequency and by 
reactance changes uses it to obtain power gain at 
another frequency. The two frequencies need not 
be harmonically or sub-harmonically related to each 
other, though in its simplest possible form a para- 
metric amplifier provides gain at a given frequency 
by taking power from an oscillator working at 
twice this frequency. If the power supplied from 
the pump oscillator is small in relation to the losses 
of the tuned circuit to which it is coupled, the 
effect is merely to reduce these losses or to reduce 
the decrement of the circuit. Higher power will 
result in stable power gain while excessive drive 
power will produce sustained oscillations at half the 
drive-oscillator frequency. This action amounts 
to frequency division by a factor of two and is used 
in the circuits to be described. 
'-A characteristic feature of parametric amplifiers 
is the use of variable reactance in the primary tuned 
circuit. An iron-cored coil is an example of a non- 
linear inductance. A reverse-biased semiconductor 
diode acts like a variable capacitance, the value of 
which depends on the bias voltage. The collector- 
base diode of a transistor falls into this category and 
there are other examples which will be discussed 
later in this paper. 


Principle of Parametric Amplification 


Fig. 1(a) shows a lossy tuned circuit LCR in which 
damped oscillations can be produced by switching 
a charged capacitor across an inductance L of resist- 
ance R. The rate of decay of the oscillations depends 
on the Q-factor of the coil. In Fig. 1(b) we have a 
similar arrangement but with provision for varying 
C at strategic points in the cycle of operations. For 
simplicity it may be supposed that C is varied 
mechanically by altering the separation of its plates. 
If a change Q is placed on a capacitor C the voltage 
across its plates is given by V=Q/C. The stored 
energy is }CV?. If C is made smaller, e.g. by separat- 
ing the plates, then V must become larger since Q 
remains unchanged. If C, is the new capacitance 
and V, the new potential, V; = Q/C, and the new 
energy is 4C,V,?. If C, =.C/2 then V, = 2V so 


that the new energy is iS ON) 9 GY Vee Ehisiis 


exactly twice the original energy. The excess energy 
comes from the mechanical work done in separating 
the plates against the force of attraction between 
them. 

Imagine now that C in Fig. 1(b) is charged and 
connected to the coil. This starts a train of damped 
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oscillations. After one-quarter of a cycle, suppose 
that the plates of C are pulled suddenly apart, 
causing a reduction of capacitance. There is a 
corresponding sudden increase of potential, shown as 
a step at the crest of the voltage waveform, and a 
supply of extra energy resulting from the mechanical 
work which has been done. After another quarter of 
a cycle, the capacitor voltage sinks to zero. At this 
instant we restore the capacitance to its original value 
C but, because of the momentary absence of charge 
on C (or potential across its plates), we recover none 
of the energy previously used in separating the plates. 
One more quarter-cycle is allowed to elapse, after 
which the capacitor is charged to its peak negative 
voltage and once more we separate the plates. An- 
other step is produced in the waveform and more 
mechanical energy is converted into electrical form. 
Finally, the oscillation is allowed to complete its 
cycle and the capacitance once more reverts to the 
value of C with no return of energy to the driving 
source. 

By supplying energy in pulses at twice the natural 
frequency of oscillation the circuit losses may be 
reduced, cancelled or over-compensated. In the last 
case sustained oscillations will occur at the first sub- 
harmonic of the driving pulse frequency. 

There is no need to vary C mechanically. A 
voltage-variable capacitor driven at frequency 2f 
can generate oscillations of frequency f. Needless, 
to say, a variation of L, if it could be accomplished, 
would serve just as well as varying C. 

The simplest possible practical embodiment of 


Fig. |. 


Principle of parametric amplification. 
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Fig. 3. Circuits giving capacitance multiplication. 


Fig. 1 has been described by O. Nourse in a D.S.I.R. 
Report.! It is shown in Fig. 2. In this, D is a reverse- 
biased junction diode or Varicap device. The drive 
oscillator swings its capacitance above and below 
the mean value at 30 Mc/s and generates an exact 
sub-harmonic at 15 Mc/s in the other tuned circuit. 
Varicaps are normally of quite small capacitance 
and are thus well suited for working at very high 
frequencies where division by other means is fairly 
difficult to achieve. They are less suitable for low- 
frequency use. 

Nourse shows that to sustain oscillations at the 
sub-harmonic frequency requires a fractional swing 
of capacitance of 8/Q where Q is the quality-factor 
of the tuned circuit. 


Alternatives to Varicap Diodes 


One of the simplest ways of obtaining the equivalent 
of a large variable capacitance is to connect a small 
one between the input and output terminals of a 
phase-reversing amplifier of high gain. The well- 
known Miller effect in triode amplifiers is one 
example. Another, related quite closely to the Miller 
circuit, is the reactance modulator which is used -to 
provide a variable reactance across an oscillator 
circuit in order to swing its frequency. Both circuits 
are shown in Fig. 3. 

It is shown in standard textbooks that the input 
capacitance of the Miller stage is C=C,+(1+A)C, 
where C, is the grid-cathode capacitance, C, the 
anode-grid capacitance and A is the voltage-amplifi- 
cation or stage gain. If the load resistance is small 
compared with the valve anode slope-resistance and 
if C, is negligible, the input capacitance is simply 
C=(1+ ,,R)C;. If g,R>1, C=g,,R Cy. 

The reactance modulator shown in Fig. 3(b) is 
only one of many possible circuits?. When it is 
coupled across the tuned circuit of an oscillator, the 
reactance connected across this tuned circuit is 
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capacitive and is given approximately by C= 
g,R C,. The resemblance to the Miller stage is 
apparent. 

In both cases the capacitance is a function of g,,,. 
The dynamic mutual conductance of a triode valve 
is in turn a function of the grid bias so that by varying 
the bias, the effective capacitance C can be swung 
over a wide range. Even more marked effects are 
noticeable in transistors where the input impedance, 
electrode capacitances and mutual conductance all 
depend strongly on the base bias and on the collector 
voltage and current. If g,, is subjected to step- 
changes, or is modulated sinusoidally, there are 
corresponding changes of capacitance at the same 
frequency. - 

It is a simple matter to set up a frequency divider 
circuit to exploit this effect. Although the principle 
of the parametric divider has been explained by 
reference to step-changes in capacitance, the actual 
circuit works equally well with sinusoidal variations, 
provided of course that these have twice the fre- 
quency of the desired output from the divider. 


Practical Divider Circuits 


Fig. 4 shows the extreme simplicity of the para- 
metric divider. The inductance L is tuned to the 
desired output frequency by a-fixed capacitance C 
and a variable capacitance which is a function of C,. 
That part of the total capacitance which is due to C, 
is modulated at the input frequency and is respon- 
sible for the parametric operation. It is convenient to 
set the physical size of C, at around 10-20 per cent. 
of C. Sufficient capacitance-swing can then be 
ensured to give reliable operation. The L/C ratio 
should be moderately high and it is of advantage to 
use a low-loss inductance. The base-bias resistance 
R should be set to give a reasonable standing current 
with no input drive; 1mA at 6V is suitable. Values of 
R usually lie in the range 220-680 kQ, depending on 
the transistor characteristics. 

The input drive current is controlled by a 10-25 
kQ variable resistance in series with a blocking 
capacitor. ; 


With a low input drive current the output wave- 


form is as shown at (a). It is a sinusoid of frequency 
f, the input frequency. Increasing the drive ampli- 
tude gives the waveform at (b). A further increase 
gives the desired output as at (c) which has a strong 
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Practical frequency 
divider with typical waveforms. 
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Fig. 5. Compound-connected transistors in parametric divider. 
component at the frequency //2.. There is no 
output if the drive is removed. 

With proper adjustment of the values of R, L, 
C and C,, and with sufficient drive the operation is 
extremely stable and a high output is delivered at 
high impedance. Experiments show that division 
holds good over 3-to-1 changes in supply voltage 
and for input frequency variations of -+ 20 per cent. 
about the tune position, but it is essential to provide 
adequate drive power. 

Suggested component values for typical operating 
frequencies are given below:— 


Fie ite C (Gy 
100 kc/s 50 kc/s 10mH 820pF 82 pF 
50 kc/s 25 kc/s 20 mH_ 1,000 pF 56 pF 
10kc/s 5kc/s 125mH 0.01 pF 820pF 
1,000 c/s 500 c/s 4H 0.02 nF 0.005 pF 
300 c/s 150 c/s 4H 0.1 pF 0.02 ywF 


The two smallest coils may be wound on ferrite 
pot cores; the 125-mH inductance can be assembled 
from miniature E-I laminations of nickel iron. 
The 4-H coil requires some 1600 turns of wire on a 
small Mu-metal toroid. Waveform distortion due to 
incipient saturation is noticeable at 150 c/s. It 
disappears when operating from a 2-V_ supply 
instead of the normal 6V. 

The component values listed above have not been 
optimised for each case. A little development work 
might easily result in an improved output waveform 
and -a reduction of the drive power requirements. 
A buffer amplifier is necessary if the divider is 
required to feed into a low-impedance load since 
any reduction in the tuned circuit Q-factor calls for a 
greater fractional capacitance swing. 


Variants of the Basic Circuit 


In Fig. 5, compound-connected transistors are 
used to give a higher current gain which allows the 
use of a smaller value for C,. For use at frequen- 
cies around 100 kc/s the intrinsic collector—base 
capacitance of the transistor is sufficient to allow 
reliable frequency division without the necessity for 
any external capacitance*. An odd feature is that the 
circuit makes use of those properties of a transistor 
which are objectionable in high frequency or wide- 
- band amplifiers. 

It has already been remarked that high-Q coils 
are required in the simple circuit of Fig. 4. To get 
round this difficulty one may couple a form of 
Q-multiplier to the LC circuit and thus reduce the 
drive power requirements. Normally this extra 
complication is not justified since it tends to destroy 
the basic simplicity of the divider. 
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Finally, Fig. 6 gives the circuit of a quartz oscil- 
lator which can be made to give an output at half 
crystal frequency. It is somewhat tricky to set up, 
works only at relatively low frequencies and calls 
for the use of a high-grade crystal. It is an engineer- 
ing curiosity rather than a useful practical circuit. 
The base bias resistance is necessarily very low so 
that the transistor draws a large current. To reduce 
dissipation, it is operated from a single dry cell. 
Feedback through the series-resonant crystal is 
taken to the transistor emitter from the centre-tap 
of L as in a normal oscillator. It is by no means 
certain that this circuit operates as a true parametric 
divider. It was tried out with this in mind and 
the difficulty is to think up any plausible alter- 
native explanation which would account for its 
behaviour. 


Comparisons with other Divider Circuits 


Blocking oscillators, multivibrators, flip-flop (toggle) 
circuits and regenerative modulators are all possible 
alternatives to the parametric divider. The first 
gives a pulse output and may free-run on an unstab- 
ilised frequency if the drive fails. Multivibrators 
need more components, give a rectangular output 
waveform and also run uncontrolled if drive fails. 


Fig. 6. Quartz oscillator 
giving output at half the 


ae crystal frequency. 


OUTPUT 


100 kc/s 
CRYSTAL 


Toggle circuits are excellent binary dividers with _ 
a fail-safe characteristic but a single stage needs two 
regulated power supplies, uses two transistors, four 
diodes, four capacitors and eight resistors. It must 
also be triggered by a high amplitude step-voltage,. 
the production of which, from a sinusoidal source, 
calls for extra components. It is of course ideal 
for use in digital circuits. 

We are left with the regenerative modulator. 
In the divide-by-two form it is simple and reliable. 
Fig. 7 shows a transistor version for comparison 
with the parametric divider of Fig. 4. The 25 mH 
coil tunes, with various shunt and reflected capaci- 
tances, to 50 kc/s and, assuming operation on this 
frequency, the diodes in the bridge rectifier are all 
driven into brief conduction at a 50 kc/s rate and 
are non-conducting when reverse biased. Gated 
pulses at half the input rate of the 100 kc/s source 
are thus applied to the transistor and serve to maintain 
the 50 kc/s output. The series-connected 200 pF 
and 1,000 pF capacitors provide at their junction a 
source of positive feedback or regeneration for 
application to the transistor emitter. Self-oscillation 
in the absence of 100 kc/s drive is prevented by 
reverse emitter bias taken from the junction of the 
2.7 kQ and 1.8 kQ resistors. 

Simple as this circuit may appear, it is less toler- 
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Fig. 7. Regenerative modulator divider. 


ant of supply voltage, drive frequency and drive 
amplitude changes than the parametric divider of 
Fig. 4. Moreover, the waveform is no better. 

For use in low power circuits the parametric divider 
is a useful alternative to the other possible arrange- 


ments. It is simple to align and adjust, has an 
inherent fail-safe property and gives a near-sinusoidal 
output which is easily filtered to remove unwanted 
harmonics. Jt can be designed to operate over an 
enormous range of frequencies and is potentially 
useful in frequency-synthesizers which rely on 
binary division and mixing to generate a wide range 
of stable frequencies. The output is free from random 
noise and, with care, the output of one stage may be 
used to drive the next although there are advantages 
in separating two such stages by a tuned amplifier 
which may then be used to supply useful power to 
an external load. 
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Commercial 


The “Taylor Transistor Handbook” recently intro- 
duced as a companion to their transistor tester is now 
available separately, priced at 25s, from Taylor Elec- 
trical Instruments Ltd., Montrose Avenue, Slough, 
Bucks. This 116-page publication contains information 
on British, Continental, American and Russian tran- 
sistors and also includes a list of manufacturers’ names 
and addresses. All the basic parameters are given 
together with maximum ratings and connection data. 
4WW 411 for further details. 


The engineering staff of E. H. Research Laboratories, 
Inc., of California, have prepared a booklet to assist 
engineers in selecting and using pulse generators. 
Although occasional reference is made to E. H. equip- 
ment, the publication is of general nature and is sub- 
divided into four sections covering basic pulse gener- 
ator definitions, pulse generator circuits, pulse charac- 
teristic measurements and applications. Copies of this 
36-page booklet are obtainable from the U.K. agents, 
Livingston Laboratories Ltd., 31 Camden Road, 
London, N.W.1. 


4WW 412 for further cetails. 


Thorn-A.E.I. Radio Valves & Tubes Ltd. have pro- 
duced a booklet describing the mass production of 
television cathode ray tubes at their Sunderland tube 
factory. The booklet, entitled “Quality in Quantity,” 
was written originally for presentation to visitors touring 
the factory, but it may be of general interest. It 
describes the assembly processes, the function of each 
component and its contribution to the tube perform- 
ance and reliability. Copies are available from the 
Thorn-A.E.J. Publicity Department, 155 Charing Cross 
Road, London, W.C.2. 
4WW 413 for further details. 


A number of technical bulletins have been sent to us 
by the Telegraph Condenser Company, of North Acton, 
London, W.3, on their capacitors. Bulletin No. 89R 
deals with their “ Supamold ” paper dielectric capacitors, 
90R with “Duomold” mixed dielectric capacitors, 93 
with miniature metallized polyester capacitors, 95 with 
ceramic disc power capacitors and 98 with “ Metamold ” 
tubular metallized polyester capacitors. 
4WW 414 for further details. 
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Literature 


The 1963-64 Marconi Instruments catalogue is now 
available from their head office at St. Albans, Herts. 
This 208-page catalogue contains general-and technical 
information on all the instruments ‘and accessories they 
manufacture. These include oscilloscopes, oscillators, 
generators, voltmeters, frequency meters and counters, 
power meters, impedance bridges and “Q” meters. 
Associated companies and distributors are also listed in 
this catalogue. There are also French, German and 
Italian editions of this catalogue. 
4WW 415 for further details. 


Single-phase and three-phase Trinistor a.c. power 
regulators are described in the Westinghouse engineer- 
ing publication 22-4/2. It contains full technical details 
and explanatory diagrams on the method of regulation. 
Copies of this publication are obtainable from the recti- 
fier division of the Westinghouse Brake and Signal 
Company, 82 York Way, King’s Cross, London, N.1. 
4WW 416 for further details. 


“The use of voltage reference diodes in stabilized 
supplies” is the title of a new 20-page application report 
on semiconductor devices, published by A.E.I. Tem- 
perature compensation, output voltage stability and the 
design of a high stability reference are among the sub- 
jects dealt with in this booklet. Copies of the publica- 


tion (4450-203) are available from the valve and semi- ~ 


conductor sales department of the Electronic Apparatus 
Division of Associated Electrical Industries Ltd., 
Carholme Road, Lincoln. 


4WW 417 for further details. 


Muirhead and Co. Ltd., of Beckenham, Kent, have 
produced a booklet titled: “A comparison of the unsat- 
urated standard cell and the Zener diode as a voltage 
reference.” It is based upon a paper by John M. Fluke 


and Robert W. Hammond, of the John Fluke Manu- — 


facturing Company, of Washington. Copies of this 
booklet which are intended “to place the relative merits 
of these two voltage references in perspective and assist 
those concerned with them to choose the right device 
for every application”  and_ leaflets 
standard and reference cells are 
Publicity Dept. of Muirhead’s. 
4WW 418 for further details. 
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Tape Recording Amplifier 


CIRCUIT WITH CATHODE FOLLOWER OUTPUT STAGE 


* 


HERE are, no doubt, numerous permutations of 

circuit arrangements to be found in use in amateur 

built tape recording equipment. Indeed, in the 
integration of his equipment the constructor may 
prove to be very much of an individualist, perhaps 
taking special pride over the particular switching 
facilities he has evolved. It is thought that readers 
might be interested in the line of thought followed in 
this article over the design of one section of the 
electronics: the record amplifier. 

A few words about the other elements of the 
writer’s equipment may also be of interest. At one 
time the replay amplifier had used three EF86 valves 
in a circuit arrangement equivalent to the transistor 
amplifier described in Wireless World by P. F. Ridler.* 
It was found, however, that the three-transistor 
circuit achieved a better noise performance. Subse- 
quent replacement of the first EF86 stage by an 
OC44 gave a performance as good as that of the 
Ridler circuit. For a really good signal to noise ratio 
on the tape a first-rate bias oscillator is necessary, 
and here a twin triode as a push-pull oscillator is 
made to drive a power amplifier, also in push pull. 
Using high-Q circuits in the oscillator and at the 
anodes of the power amplifier a good waveform is 
readily attained. 


Recording Considerations 


In the recording stage a transistor amplifier might 
be considered. However, if the head is of high 
impedance and is driven through a series resistor in 
the conventional manner there is likely to be lack of 
sufficient voltage drive. A high source impedance 
from a transistor circuit can be achieved by other 
-means,? but here the design is centred around the 
familiar 12AT7. ‘Too often the recording amplifier 
and equalizing circuits receive less attention than they 
deserve. The weakest link ought to lie in the tape 
itself: the distortion and dynamic range should only 
be determined by the actual physical recording 
process and not by the driving amplifier. 

The amplifier should have, as well as better 
linearity than the tape, a really adequate signal- 
handling capacity. The tape will then saturate well 
before the amplifier limits. Full modulation of the 
tape is generally taken to correspond to the signal 
level that produces 3%, harmonic distortion in the 
recording, and the programme level will be set to 
allow just the loudest passages to reach this. It 
takes, however, a signal 12dB greater than this 
to saturate the average commercial tape. Exceeding 
the maximum recording level does, of course, 
introduce bad non-linearity but this extra 12dB can 
serve a useful purpose. Accidental over-recording 
immediately springs to mind, but more important 
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than this is the handling of short-duration peaks. 
Both music and speech do contain occasional peaks 
well above the general level of sound intensity which 
last perhaps only for a few milliseconds. By good 
fortune the ear is unable to detect whether these have 
become distorted—provided their duration is short. 
If the level indicator is unresponsive to these peaks, 
showing the peak level of longer signals only, the 
level will unconsciously be set to allow these peaks 
to overmodulate.2? Thus we have an advantage to 
be gained if the recording amplifier will handle the 
peaks without clipping. 

To visualize the demands we have made on the 
recording amplifier, consider a typical head with 
inductance 250mH. For maximum recording level 
the head will require about 100A r.m.s. signal 
current. A _ substantially constant current drive 
versus frequency will be obtained with a feed 
resistor of 100k. The voltage drive for full 
modulation is therefore 10V r.m.s. Well in excess 
of 40V r.m.s. must be available before limiting 
occurs. Much the same drive will be needed for 
heads of other inductance as the following analysis 
shows. 

The voltage drive is 

V = RI... es ry sae te (1) 
where R is the feed resistor and I the recording 
current Now all heads will require about the same 
ampere turns for a given recording flux. Therefore 


1 ; 
Ioc — where n is the number of turns on the head 
n 


bobbin and this in turn is proportional to the square 
root of the inductance 


1 
Aza tes = 
VL 
Now we must also choose Ro L for a substantially 
constant current drive From expression (1) we have 


be = y ; ; ‘ 
Voc ae a/, L, that is the voltage drive required is 
L 
proportional to only the square root of the inductance. 
This shows that it is an advantage to go for a head 


of low inductance, quite apart from the advantage 


this brings of low self capacitance. 


Circuit 


The drive requirements for a 250mH head are 
amply met by the circuit of Fig. 1. This employs a 
cathode follower output stage and a degree of overall 
feedback. 

The foremost advantage the cathode follower 
brings is in isolating the a.c. loading of R,, from the 
anode of V2. As the anode resistor of a triode stage 


is increased, the distortion, for a given output swing, 
tends to decrease. The loading factor for a capa- 
citively coupled 100k resistor would, however, 
deteriorate. The cathode follower output stage avoids 
any compromise solution here and makes certain of 
ample available swing. 

The arrangement has attendant favourable proper- 
ties for rejection of the bias voltage. The bias signal 
across the recording head generally lies between 
20 and] 100V r.m.s.—quite a considerable voltage 
owing to the high head impedance at bias frequency 
(the bias current being several times greater than the 
peak-recording current). Should much of this 
voltage be allowed to reach the output of the record- 
ing amplifier, the working point would be forced to 
move at bias frequency. To prevent any distortion 
the amplitude of bias voltage at the amplifier output 
must be kept low, especially if the recording-level 
indicator is also connected to this point. By now the 
reader may have realized that the cathode follower 
inherently gives excellent bias rejection—by virtue 
of its low output impedance. The bias voltage is 
attenuated, by the potentiometer formed by R,, and 
the impedance at the cathode of V3 to a very small 
amplitude. Moreover, this arrangement is effective 
at all frequencies and no setting up is necessary as is 
the case with a tunable rejector filter. V3 then, is 
the cathode follower output stage. V2 is a straight 
amplifier providing 10V r.m.s. signal at the anode 
for maximum recording level. 

With the component values shown and an anode 
current of 2mA for V2, there will be about 4% 
harmonic distortion at this level. V1, also a 
voltage amplifier, has feedback from V3 applied 
to the cathode. Noting that the harmonic 
distortion would be small in the first place 
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Fig. I. Circuit of recording amplifier. 
s.w.g. on Mullard LAI pot core). 
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(4%), we may safely say that the distortion will be 
reduced by an amount equal to the feedback factor. 
At most frequencies the harmonic distortion should 
not exceed 0.2% for 10V r.m.s. output. At the 
frequency for which maximum treble boost occurs 
there is less feedback but the distortion should still 
be under 1%. We have an amplifier therefore that 
introduces negligible additional distortion to that 
incurred in the actual recording process. The 
characteristics of the magnetic tape will be fully 
exploited. 

One elementary point that needs attention is the 
application of feedback around a loop containing 
two coupling capacitors, C; and C,. Should the 
time constants associated with these two be similar, 
a phase shift exceeding 90° could occur. Instability 
at very low frequencies has been avoided by making 
the time constant at C, very long. Due to cathode 
follower action, the impedance at the grid of V3 is 
of the order of 15M and only a small coupling 
capacitor would have been needed if it had not been 
for this problem. In fact, using C, = 0.01pF 
caused some ringing at a. sub-audio frequency, 
0.1uF was found to be quite free from this effect, 
and a 0.25uF was adopted to give a wide margin 
of stability. 

A single pole switch, SW,, is used to break the 
H.T. supply to the oscillator and to the anode of 
Vl. In the absence of anode current the grid of 
this valve is still held negative with respect to the 
cathode because the anode current of V3 also flows 
through R,. The audio signal is effectively cut off, 
and, provided the record head is not used for the 


playback function, there is no need for any switching’ 


at the head itself. 


The gain from the input to output of the amplifier 


/ 


+ 300V 
3mA 


The resistors are all ;W 10%, Inductance L, is 1!mH (approximately 175 turns 34 
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at low frequencies is given very nearly by 
R, ad R; a Ryo Ry + Ry» 


ak, (2 
R, +R; 
which with the values used is see Se 415y 


Therefore at maximum recording level 700mV r.m.s° 
signal input is required. The odd half of a 12ZAT7 
left over could well serve as a pre-amplifier to provide 
this. In the writer’s case it is used as a cathode 
follower in front of V1. In this way it serves asa 
buffer stage which enables a monitoring amplifier 
to be connected to the grid of V1 without disturbance 
of the level. 

The expression given for the gain in expression (2) 
is modified at high frequencies by the parallel 
impedance presented by R,, C,, L, across R, + R;. 
The gain rises with frequency as the impedance of 
the network R,, C,, L, drops. At first C, mainly 
determines the shape of the rising characteristic, 
but L, becomes increasingly effective until the gain 
rises sharply towards the resonant frequency of the 
series tuned circuit. The degree of boost at the 
resonant frequency is controlled solely by Ry. The 
higher the chosen resonance, the more lift will be 
required and the larger the Q of the tuned circuit. 
This is typically about 4 so that we are justified in 
neglecting the losses in the pot core. The band- 
width in playback is about equal to the resonant 
frequency of C, and L,. So much for the effects 
of R,, C, and L, but what determines the choice 
of their component values? 

This is best answered by examining the recorded 
magnetic flux on the tape that results from a constant 
current versus freauencv recording. This is illis- 


RECORDED FLUX (4B) 
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Fig. 2. A plot of recorded magnetic flux against frequency* 
The continuous line is the C.C.I.R. characteristic for 74 in/sec: 
The broken line represents a constant current recording. 


trated by the broken curve of Fig. 2. The full curve 
shows the recorded flux according to the C.C.LR. 
standard for a tape speed of 7#in/sec. Because it 
is a comparatively simple matter to arrange a CR 
network in the playback amplifier to replay a tape 
recorded to the full curve characteristic correctly, 
the problems of equalization are relegated to the 
recording amplifier. Basically we need to provide 
pre-emphasis to make up the difference between the 
two curves of Fig. 2; how far this is carried out is a 
compromise between frequency response and dynamic 
range at the higher frequencies. 

The C.C.LR. standard specifies that the recorded 
magnetic flux should be constant at low frequencies 
and fall at 6dB/octave above the turn over frequency 
f; More familiar with most people will be the 
plot of signal voltage developed across an ideal replay 
head shown in Fig. 3. 
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Fig. 3. Output from an ideal replay head from a tape recorded 
to the C.C.I.R. characteristic for 74in/sec. 


This includes the 6dB/octave rise in output derived 
from the inductive nature of the head. The output 
voltage is, of course, proportional to the rate of 
change of magnetic flux induced in the head and 
doubles as the frequency doubles. Both charac- 
teristic curves of Figs. 2 and 3 have a flat region 
and a sloping region with a turn over or 3dB point, 
f; In terms of a CR time constant, we have 
f= makes where CR is in microseconds. At 
Thin/sec. the C.C.I.R. standard is 100usec. so that 
f; = 1.6kc/s. The playback amplifier requires 
equalization which is the mirror of Fig. 3 and so 
CR is also the time constant needed there. Some 
slight high-frequency lift may also be necessary 
in this amplifier to compensate for losses resulting 
from the finite gap width of the replay head. 

Returning to the broken curve of Fig. 2, the 
recorded flux is seen to remain constant over the 
low and middle frequency range, but, because of 
severe losses incurred in the recording process, falls 
rapidly at high frequencies. The standard charac- 
teristic also falls at high frequencies—but only at a 
rate of 6dB/octave—and is a concession to the great 
losses that do occur. The broken curve first lies 
slightly above the full curve but then rapidly falls 
below it. The network C, Rj, introduces a small 
loss to offset this former condition. The overall 
response would otherwise have a small hump of 
about 2dB at 4kc/s. Experiment then showed that 
a pass band up to 15kc/s could be obtained with 
R, = 2700, C,=0.0luF and L, = mH, the 
maximum lift being 14dB relative to lkc/s. Some 
of this lift could, however, be making good gap 
losses on playback, which, in the absence of a test 
tape going above 10kc/s were not known. It would 
be prudent to mention the conditions under which 
this result is achieved, as slightly different equaliza- 
tion may be needed by other people’s equipment. 

Recording head _Brenell R-P, 0.00025in gap. 
Bias frequency 90kc/s. 
Bias amplitude Optimum — maximum out- 
put at 1kc/s. 
Scotch 150. 
Bogen UK 100, 0.00012in 


Tape 
Replay head 


gap. 

100usec., 7sin/sec. charac- 
teristic. 

All these items will be individual to a particular 


Replay amplifier 


set-up, but the factor which has by far the greatest 
influence on the results is the bias amplitude. The 
optimum bias current is defined as that which gives 
the greatest output on playback from a lkc/s tone. 
The distortion for this value of bias is around a 
minimum. The maximum output at other frequen- 
cies occurs at only slightly different bias settings 
but a given increase in bias current causes a loss in 
output which is much greater at high frequencies. 
For instance, an increase above optimum for a drop 
of 1dB at 1kc/s (7}in/sec.) causes a drop of 2.5dB 
at 10kc/s and 6dB at 15kc/s. 

The circuit of Fig. 1 also shows equalizing com- 
ponents for 33in/sec. tape speed. This is intended 
for a replay time constant of 200usec. and gives a 
pass band up to I1lkc/s. Although 200usec. has 
been a popular choice for 3%in/sec. in this country, 
the appearance of American “ pre-recorded ”’ tapes 
has caused some manufacturers to change over to 
120usec. The 120yusec. characteristic does fit the 
equivalent constant current curve of Fig. 2 better 
than 200psec. in that no hump occurs; C, becomes 
unnecessary. However more pre-emphasis is re- 
quired for a given pass band. Excessive lift might 
mean that the recording level would have to be held 


back to prevent unpleasant treble distortion. The 
dynamic range would be less and this is equivalent 
to saying that the signal to noise ratio would be 
worse. - Some treble lift is usually permissible with 
most types of programme material without reduc- 
tion of the recording level because less energy is 
concentrated in the upper audio frequencies. How- 
ever the problem at 3%in/sec. is aggravated by the 
lower frequency of maximum boost and the desire 
to use as much boost as possible to obtain the widest 
bandwidth. 

In conclusion the writer would like to emphasize 
that the necessary equalization on record will vary 
from one tape machine to another. The component 
values given for R,, C, and L, are intended,as a 
guide only. 
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AIRCRAFT ACCIDENT RECORDER 


THE rapid conclusion of the enquiry into the B.A.C. 
One-Eleven crash has demonstrated in no uncertain 
manner the value of ejectable data recorders. When one 
remembers the months of work that were needed to locate 
and analyse the debris of the Comet II that disinte- 
grated in the Mediterranean, the fact that only recently 


have recorders been used seems all the more remarkable.: 


It appears almost certain that the more expensive proto- 
types and larger civil aircraft will now carry recorders, 
and Redifon have recently announced that the later 
TSR-2 prototypes will be fitted with their new accident 
data recorder, which is based on a design by R.A.E., 
Farnborough. This is designed to provide a record 
which will survive under extreme conditions of heat, 
humidity and vibration, of the last 15 minutes of flight. 

Using the principle of time-division multiplexing, 280 
channels per minute are sampled, and a channel is 
provided for recording the pilot’s speech. The l-in wide 


Rinses 


DSPOSARLE PORTION 


tape takes 74 minutes to traverse in one direction, after 
which it reverses and changes to the other track. When 
both tracks have been recorded, that is, after 15 minutes, 
the data first obtained is continuously erased and new 
data recorded. Normally, the recorder and its asso- 
ciated encoders are powered by the aircraft’s supply, but 
if this fails, internal batteries are quickly brought into 
service automatically. 

The recording head and tape cassettes are enclosed in — 
a cylindrical capsule and are ejected by a mechanism, 
developed in collaboration with M.L, Aviation, when 
in contact with water, fire or excess G forces, the “trip” 
limits for the latter being adjustable. Ejection can take 
place at altitudes up to 70,000 feet and speeds up to 
1,000 m.p.h., and from 30ft below the surface of the sea. 
A parachute and flotation bags are deployed on ejection, 
and the capsule has a transmitter with batteries giving 
48 hours of transmitting time. 


BATA GECORD PACKRGE 


TRANSMITTER SEAL 


Left: Recording head and tape canisters, which are ejected. Right: Components of ejected capsule. 
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TYPE W.V.B. 


—lorteriorn | TAPE RECORDER 
quality equipment 


THE VORTEXION C.B.L. RECORDER has had many detail improvements and additions using the 
latest stereo deck, ‘‘B’’ type monitoring after record facilities with mixing of inputs on each channel 
and over 6 watts total output. All the usual features of the ‘* B ’’ recorder are retained, including meter- 
ing of bias and signal plus the ability to record the signal from one track to the other together with addi- 
tional signal from the mixed inputs. The separate 30/50 ohm balanced line microphone inputs allow 
for the microphones to be placed any distance apart according to the result required. The right hand 
channel may be switched off entirely when only single channel working is desired. 


THE VORTEXION ‘“B” RECORDER is noted for its very high audible quality and professional 
standards. The microphone input can have over a quarter-mile of ordinary twin flex for outdoor use 
and will load from normal voice at a distance of 20 feet, being of 30/50 ohm balanced line needing only 
8 micro-voits. The radio input can accept any signal from |7 m.v. to 10 volts on 0.5 megohm. Monitoring 
after record facilities are provided with A-B switch for comparing the before and after quality whilst 
recording, and the erase head may be switched out, the bias reset and monitored on the meter for 
superimposing and adding echoes, etc. The handbook contains the accurate meter bias settings for 
various makes of tape, and 34 watts of power heavily damped by negative feedback on 15 ohm is available. 
THE W.V.A. RECORDER is similar except for the ‘‘B’’ type monitoring. 


ELECTRONIC MIXERS. A variety of mixers are available, 3 channel with accurate within | db 
Peak Programme Meter, 4 channel, 12 channel and 2 by 5 channel stereo. All feature long-life-without- 
attention tropical controls, built-in screened supplies, balanced line microphone inputs and 0.5 volt or 
alternative | m.w. 600 ohm balanced, unbalanced or floating outputs. A version is available which 
has recording erase and bias, playback and echo facilities with metering of bias and signal. 


THE VORTEXION 30/50 WATT AMPLIFIER can deliver 50 watts of speech and music or over 
30 watts of continuous sine wave, and the main amplifier has a response of 30 to 20,000 c.p.s. within 
| db at 0.1% distortion, and outputs for 4, 7.5, 15 ohm and 100 volt line. Models are available with two, 
three or four mixed inputs which may be low impedance balanced line microphones, P.U. or guitar 


inputs. 

THE 120/200 WATT AMPLIFIER can deliver its full audio power at any frequency in the range of 
30 to 20,000 c.p.s. for which the response is accurate within | db with less than 0.2% distortion at 1,000 
c.p.s. It can be used to drive mechanical devices for which the power is over 120 watts on continuous 


sine wave. The input is for | m.w. 600 ohm, the output for 100-120 volts or 200-240 volts, and 
additional matching transformers for other impedances are available. 


Full details and prices of the above on request. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephone: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London” 
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the terminal that started something 


Belling-Lee made their name with a terminal which still demonstrates 
very well their approach to component design. 

Here it is, in its 1964 version. It is no bigger than it need be, but 
strong ; easy to fix, difficult to loosen. The knurled knob turns easily, 
but the socket stays put. The clamping surface is generous, and 
wires cannot jam the threads—they’re hidden. This is good, simple, 
practical design—a Belling-Lee speciality. 
Terminals and terminal blocks, circuit protection devices, plugs and 
sockets both screened and unscreened are among the 1000 and more 
components listed in the Belling-Lee Technical Catalogue. 


Ask for a copy, and for fuller information on any type of component 
. which interests you. 


Get down to detail with ; 


- BELLING-LEE 


Belling & Lee Limited - Great Cambridge Road - Enfield - Middlesex - Enfield 5393 
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Acoustic Noise Measurement 


and Analysis 


By W. V. RICHINGS,* assoc.I.E£.E., A.M.Brit. 1.R.E. 


HE recent publication of the Wilson Committee 

Report + has focused attention on the growing 

problem of noise, defined here as unwanted sound. 
In the extreme, prolonged exposure to very high level 
sounds creates a serious risk of permanent hearing 
loss and even damage to structures when the exceed- 
ingly high noise levels from rocket motors are 
considered. At the levels commonly encountered 
noise can be distracting, annoying and interfere 
with speech or other wanted sounds. 

The purpose of this paper is to describe some of 
the applications ot modern electro-acoustical instru- 
mentation to the problems of noise measurement. 
By way of introduction, the various terms used in 
noise measurement are explained. 


Sound Pressure and Decibels 


Sound waves cause variations in the normal atmos- 
pheric pressure. The atmospheric pressure is 
_ expressed in dynes per square centimetre (dyne/ 


cm”) for scientific work, one dyne/cm? being about 
one millionth of the normal atmospheric pressure. 
The range of sound pressure to which the ear re- 
sponds is approximately 0.0002 to 200 dyne/cm?, 
the relative levels of typical noises being shown in 
Table 1. For convenience a logarithmic unit, the 
decibel, has been borrowed from telecommunications 
engineering to cover this wide range with easily 
manageable numbers. Strictly the decibel (dB) is 
ten times the logarithmic ratio of two powers and 
since sound power is proportional to (sound pressure)? 
the number of decibels, N, between two pressures 
p and py is given by: 


2 
N xX 10 logy ) x 20 loge 


Since the decibel value implies a ratio, the reference 
level p, must always be stated or at least clearly under- 
stood. For sound pressures, the internationally 
agreed reference level is 0.0002 dyne/cm? which is in 


* Dawe Instruments Ltd. 


TABLE | 
Sound 
Pressure 
Noise Decibeis Relative Energy Dyne/cm? Typical Examples 
PAINFUL 
— 120 ——|—1,000,000,000,000 —— 200 ——|— 
Jet aircraft at 500ft. 
DEAFENING {|—— 110 —~|—100,000,000,000 Inside boiler making factory 
Near pneumatic drill 
Motor horn at 20ft. 
—___________|___. 00. —--|—10,000,000,000 ———__——|—-_ 20 —- spose 
a : Inside tube train 
VERY LOUD |— 90 —|—1,000,000,000 Busy street 
Workshop 
Small car at 24ft. 
——|——-_ 80. ——/—!00,000,000 —~ _|_— -_-s -22 —_|_______—_ 
Noisy office 
LOUD — 70 ——\|—10,000,000 —-————_—_——_ Inside small car 
Large shop 
Radio set—Full volume 
— 60 —-/—1,000,000 ——_—_—|——- 0:2 —— ——— 
Normal conversation at 3ft. 
MODERATE — 50 ——/\—100,000 Urban house 
Quiet office 
Rural house 
— 40 —-|—10,000 ————-————_—-— - -/|- 0:02. —-| —_—__—__—____________- 
Public library 
FAINT — 30 —|—1,000 —— —o Quite conversation 
Rustle of paper 
Whisper 
— 20 -——|—100 —- ---——---—--——_/|—_0:002, —-—_———  __— 
Quiet church 
VERY FAINT |—~ 10 —-|—10 Still night in the country 
Sound-proof room 
Threshold of hearing 
Ose 0:0002 
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the region of the threshold of audibility for a 1000 ¢/s 


pure tone. Sound pressures referred to this level 


are defined as ‘“‘ sound pressure levels”. Thus:— 
us te Pie 
Sound pressure level = 20 log; 0.0002 dB 


Table 1 also shows the corresponding sound 
pressure levels for typical noises. 

Sound pressure levels expressed in decibels, 
cannot be added arithmetically, for example 80dB + 
80dB does not equal 160dB. In fact two equal sound 
pressure levels give an increase of 3dB. Thus 80dB + 
80dB gives a total sound pressure level of 83dB. 
In the general case it can be shown that:— 


NE me Ng 
N = 10 log,,) (10° + 10% + 10% + ..) 
where N = total sound pressure and N,, N:, N3 


. are the separate levels being added. | 

This expresses in terms of decibels, the well- 
known relation that the effective (r.m.s.) value of a 
number of random electrical or acoustic signals is 
the square root of the sum of the squares of the 
individual voltages or sound pressures. It may be 
noted in passing that for the very special case of 
adding two voltages or sound pressures which have 
the identical frequency and phase, the increase in 
overall level is 6dB. 

The scale, Fig. 1, simplifies the problem of com- 
bining sound pressure levels. First subtract the 
largest sound pressure level from the second largest 
value. Below this difference on the upper scale, the 
number of decibels to be added and to give the total 
sound pressure level is determined from the lower 
scale. Taking the previous example, for N, = N, = 
80dB, N,—N. = 0 on the upper scale, which corre- 
sponds with 3dB on the lower scale, giving a total 
value of 80 + 3 = 83dB. To find the sum of more 
than two levels, the two largest are first added as 
described above and the other levels then added one 
at atime. When the difference in levels is more than 
10 to 15dB, the amount to be added becomes negli- 
gible since the accuracies with which sound pressure 
levels can be measured rarely justifies quoting values 
to. closer than the nearest whole decibel. 


Loudness and Loudness Level 


A major subjective characteristic of a sound is the 
loudness, that is an observer’s auditory impression 
of the strength of the sound. The loudness is pri- 
marily related to the sound pressure although, due to 
the complexity of the response of the human ear, other 
factors are also involved. The unit of loudness level 
is the phon which is defined? on the basis of a sub- 
jective comparision between the sound being con- 
sidered and a sensibly plane sinusoidal progressive 
sound wave of 1000 c/s coming from directly in 
front of the observer. When the two are judged to 
be equally loud, the loudness level in phons is 
numerically equal to the sound pressure level of the 
1000 c/s reference tone. 


DIFFERENCE IN DECIBELS BETWEEN 
LEVELS BEING ADDED 


0 5 10 15 20 


a EE SL EL co 


30 2:5) 2:00, 4-5 (0 0:5 0-1 0-05 
CORRECTION IN DECIBELS TO BE ADDED 
TO HIGHER LEVEL 


Fig |. Scale for combining sound pressure levels, 
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AGE 20 YEARS ——-=— AGE 60 YEARS 


SOUND PRESSURE LEVEL 
(4B RELATIVE To 0:0002 dyne/cm’) 


100 500 Ik 2k 5k 10k 
FREQUENCY </8) 


Fig..2. Equal-loudness contours for pure tones. 
and Dadson). 


(Robinson 


The ear is not equally sensitive to all frequencies 
and Fig. 2 shows the sound pressure level in decibels 
of pure tones at various frequencies required to 
produce equal sensations of loudness in phons, taking 
the average of a number of observers. For a group 
of observers the majority will normally agree within 
6 phons, although individual estimates may differ 
by 10 phons or more. The equal loudness contours 
of Fig. 2 are taken from the results of work carried 
out at the National Physical Laboratory by Robinson 
and Dadson® and form the basis of British Standard 
3383: 19614. These curves differ to some extent 
from those obtained eailier by Fletcher and Munson 
(1933) and by Churcher and King (1937). 

No zero phon curve is given, because the threshold 
of hearing at 1000c/s has been found to be about 
4dB above the standard reference level (OdB = 
0.0002 dyne/cm?), so that the lowest curve is that 
for the minimum audible field (M.A.F.). 

The phon scale relates the sensitivity of the ear 
at various frequencies to that at 1000c/s but does 
not give a direct indication of the change in level 
necessary, to, say, double the loudness of a sound. 
For this purpose the sone scale of loudness has been 
devised. ‘The reference point of this scale is taken 
arbitrarily as a loudness of 1 sone for a loudness 
level of 40 phons. ‘Then a sound which is 7 times 
as loud as the reference has a loudness of m sones. 
It has been found experimentally that for practical 
purposes, doubling the loudness corresponds to an 
increase of loudness level of 10 phons. Similarly a 
reduction in loudness level of 10 phons halves the 
loudness. 
level (P) in phons and the loudness (S) in ‘sones is 
given by the formula:— 

P=40+10 log, S 

This phon—sone function has been standardized 
in Great Britain, British Standard 3045 : 1958°, 
internationally* and is shown graphically in 

ig.’ 3. 


It should be noted that equally loud sounds are ~ 
not always equivalent in other respects, for example — 


two sounds of.equal loudness may differ in annoyance 
or in the degree to which they interfere with speech. 

The fundamental method for determining loudness 
level in phons requires a number of observers and 
carefully controlled laboratory experiments. This 
is impractical for routine noise measurements and an 
objective method of measurement using a sound level 
meter has been standardized. 
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The relationship between the loudness © 


The sound. level. 


3 ——— 


. 
‘ 
rr 


LOUDNESS (ONES) 
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LOUDNESS LEVEL (PHONS) 


Above—Fig. 3. Relation 
between foudness and 
loudness level. 


Left—Typical sound level 
meter to British Standard 
and J.E.C. requirements 
(Dawe Instruments) 


Right—Fig. 4. Overall 
frequency response with 
three different weighting 
networks. 


in decibels is defined as the sound pressure level 
measured with a sound level meter having certain 
frequency characteristics and other performance 
requirements specified in British Standard 3489: 
19627 and Internaticnal Electrotechnical Commission 
(1.E.C.) Publication 123°. 

The sound level meter consists of a microphone, 
amplifier, weighting networks and an _ indicating 
meter. The weighting networks provide the fre- 
quency response characteristics A, B and C shown 
in Fig. 4. Historically these were intended to 
simulate the frequency characteristics of the ear at 
low, medium and high levels respectively. However, 
extensive tests have shown that in many cases sound 
level A is found to correlate best with subjective 
noise ratings. Current recommendations tor rating 
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noise with respect to hearing conservation, speech 
communication and annoyance propose that sound 
level A should be used for screening purpose to 
indicate whether more detailed measurements are 
necessary. When the sound level meter is used with a 
filter for frequency analysis, sound level C is required 
to provide a substantially flat response over the 
frequency range 31.5c/s to 8000c/s. 

The sound level meter reading does not in general 
correspond with the loudness level in phons. How- 
ever, in spite of this limitation, the sound level 
meter is widely used for practical noise measurements. 
It provides a simple, consistent means for the 
comparison of results and to place noises of similar 
character in rank order. 

In reporting the results it is important to state the 
weighting network which was used, for example 
to note that the sound level was, say, 85dB(A). 


Loudness Calculation 


Various procedures have been evolved to calculate 
a value of loudness level from a frequency analysis 
of the sound pressure level, taking into account some 
of the more complex characteristics of the ear. 
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A method of calculation proposed by Stevens® 
forms the basis of a draft I.S.O. procedure using a 
broad-band frequency analysis. ‘The level in each 
band is converted into a “‘ loudness index ”? by means 
of curves (Fig. 5) or tables. These curves originate 
from equal loudness contours for bands of noise 
in a diffuse sound field. The total loudness index 
is then found by means of the formula: 

Si= Smt FC2S — S,,) 
where §S,, is the greatest of the loudness indexes. 
SS is the arithmetic sum of the loudness 
indexes of all the bands. 

F depends on the bandwidth (0.15 for 
one-third octave or 0.3 for octave 
bands). 

The calculated loudness level is then determined 
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Fig. 5. Relation between band pressure level and 
loudness index. 


by means of the formula corresponding to the - 


phon-sone relationship described previously (Fig. 3). 

The draft recommendation gives preference to 
octave bands for this method, but one-third octave 
bands can also be used. For the I.S.O. procedure 
using octave bands, the loudness index isin units 
of sones (OD) and the loudness level in phons (OD), 
the “OD” signifying “‘ octave, diffuse ” as the basis 
of computation. 

The preferred procedure using one-third octave 
band levels is based on a method proposed by 
Zwicker!®, ‘The total loudness is determined from 
the band levels as the area under specially prepared 
graphs which take into account subjective charac- 
teristics such as masking. The loudness level is 
then obtained from the phon-sone relationship. 
(Fig. 3.) For a diffuse sound field, the units of 
loudness and loudness level calculated by this method 
are sones(GD) and phons(GD) respectively. For 
a free sound field the corresponding units are sones 
(GF) and phons(GF). 

It should be noted that the calculated results 
obtained by the various methods do not always 
agree exactly with one another or with the subjec- 
tively determined loudness level in phons.. 


Noise of Motor Vehicles 


The results of a survey reported by the Wilson 
Committee’ show that toad traffic is the major 
source of noise which disturbs people at home or 
outdoors. This is perhaps not surprising with the 
rapidly increasing number of vehicles on the roads 
together with their improved performance and 
power. Extensive tests have been carried out in 
this country by the Ministry. of Transport, the 
Motor Industry Research Association and the 
National Physical Laboratory on methods of meas- 
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urement of vehicle noise. As a result of this work a 
British Standard 3425: 1961" has been published — 
describing the procedure necessary to achieve con- 
sistent and reproducible measurements, ‘The pro-' 
cedure requires an open test site to avoid reflections 
from surrounding buildings and other obstacles 
The vehicle accelerates at full throttle from a stated - 
driving condition past the microphone of. a sound 
level meter. The microphone is mounted at a 
height of 1.2 metres (3ft 1lin) and at a distance of 
7.5 metres (24ft 7in) from the centre line of the 
vehicle. The work mentioned’ above and similar 
experiments abroad have shown that the sound level 
A gives an acceptable correlation with subjective 
listening tests and’ has thus been specified for 
vehicle noise measurement. 

British Standard 3539: 1962! specifies the per- 
formance of the high-quality sound level meters’ 
needed to carry out these tests. Two special sound 
level meters are described elsewhere!*®. The 
first, known as.a “ Vehicle Noise Meter,” is for — 
testing stations and vehicle manufacturers where 
the full requirements of British Standard 3425 : 1961 
relating to the method of driving the vehicle apply. 
The second instrument, known as a “Traffic Noise 
Meter,” is intended for roadside checks by police | 
and other authorities where it is required to deter- 
mine whether the noise exceeds a specified value. 
The operation is simplified to avoid the possibility 
of incorrect setting of the controls by the non- 
specialist user. 

The Ministry of Transport has recently issued 
draft regulations proposing that the noise level of 
new motor vehicles when tested in accordance 
with British Standard 3425 : 1961 should not exceed 
90dB(A) for motor cycles and 85dB(A) for other 
vehicles. The higher value suggested for motor 
cycles has been chosen to allow for the consistently 
higher reading on a sound level meter given by 
motor cycles as compared with other vehicles which 
were judged equally noisy. The draft regulations 
also propose that the noise levels of vehicles on the 
road should be measured under suitable conditions 
and that it should be an offence for the noise measured 
to exceed by more than 3dB the levels given above 
for new vehicles. ‘These limits are a compromise 
between what is acceptable to the public and what 
is technically possible at reasonable cost. However 
the recommendations, if adopted, should consider- 
ably reduce the number of noisy vehicles and dis- © 
courage drivers from creating unnecessary noise. 


Aircraft Noise 


The total acoustic power radiated by a modern 
jet aircraft amounts to tens of kilowatts. This 
indicates the magnitude of the noise problem in 
the vicinity of airports and it is not surprising that the 
number of complaints has increased rapidly in 
recent years. Strenuous efforts to reduce the noise 
are being made by the engine manufacturers, but 
since the acoustic output is already no more than a 
few per cent of the total power output, only gradual — 
improvements can be expected. The noise can be’ 
alleviated to some extent by adopting special take-off 
and landing procedures and where possible using 
runways directed over the sea or sparsely-populated 
areas. 

The noise of aircraft using major airports is 
monitored and recorded as perceived noise level in 
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units of PNdB (perceived noise decibels). +50 
Maximum levels of 110-112 PNdB have 


been adopted for daytime operations and 


about 102 PNdB during the night. This 


method of noise rating'? is patterned after aS 
that proposed by Stevens for calculating ~~ = +t'° 
loudness and loudness level? using a =& 
broad-band frequency analysis. In this 2" 0 
case equal norsiness contours or tables are & © 
used to convert the band pressure level 2 o _ 3 
NS 


into noisiness in noys. The total noisiness 
is calculated from:— 


N; =N,, + F( 2N — N,,) noys 
where N,,, is the noisiness in the noisiest 
band. 
2'N is the sum of the noisinesses of 
all the bands. 
F depends on the bandwidth (0.15 for one- 
‘third octave or 0.3 for octave bands). 

The perceived noise level in PNdB can then be 
determined from the phon-sone relation (Fig. 3). 

It may be noted that noys are analogous to sones 
and PNdB to phons in the Stevens method. 

For aircraft noise, it is possible to obtain an 
close approximation to the calculated perceived 
noise level by using a sound level meter with the 
N weighting curve (Fig. 6). 

Some modification of the equal-noisiness contours 
and tables for frequencies above 1000 c/s has recently 
been proposed as a result of further work’. Both 
the original 1959 and the revised 1963 curves are 
shown in Fig. 6. 


Noise Rating 


Various methods for rating with respect to hearing 
conservation, speech cemmunication and annoyance 
have been proposed and are under discussion as the 
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Fig, 7. Noise rating curves. 


WIRELESS WORLD, JANUARY 1964 


100 Ik 10k 
FREQUENCY c/s) 


Fig. 6. N weighting curve for perceived noise. 


basis for an I.S.O. recommendation. From a 
frequency analysis of the noise using a sound level 
meter and octave band filter, the “‘ noise rating ” 
of each octave band sound pressure level is determined 
from noise rating curves (Fig. 7. The noise rating 
number N of the noise is the highest of the octave 
band values. 

In rating a noise with respect to the risk of per- 
manent impairment of hearing the octaves with 
mid-band frequencies of 500c/s, 1000c/s and 2000c/s 
are of major importance. A vital concept in this 
connection is that of “noise exposure.” Thus 
if the noise only occurs intermittently each day, 
a higher level can be permitted. The total time of 
exposure during a working life must also be con- 
sidered. 

To estimate the interference with speech communi- 
cation, the noise rating number of the noise is deter- 
mined for the octaves with mid-band frequencies 


of 500c/s, 1000c/s and 2000c/s. -The expected 
intelligibility is indicated in the following table:— 
Noise Distance at which speech is intelligible 
Rating §=_—————_—_ a 
Number | With normal voice | With raised voice 
40 23ft A6ft 
45 13ft 26ft 
50 7ft 14ft 
55 Aft 8ft 
60 2ft 3in Aft 6in 


For rating with regard to annoyance, the noise 
rating number is first determined for the octave bands 
from 31.5c/s to 8000c/s. The noise can be con- 
sidered annoying if the noise rating number exceeds 
an accepted criterion for the particular circumstances. 
Suggested maximum noise rating numbers inside 
schools, offices, workshops and other non-residential 
buildings are as follows:— 


Noise 
Rating Examples of type of room 
Number ; 

20-30 Classroom, hospital, church, theatre, con- 
cert hall, small office, conference room. 

30-40 Large office, laboratory, department store, 
quiet restaurant. 

40-50 Larger restaurant, secretarial office, gym- 
masium. 

50-60 Large typing pool. 

60-70 Workshop. 
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In residential areas, basic noise rating criteria of 
20-30 indoors and 30-40 outdoors have been pro- 
posed. Corrections are then made to allow for the 
type and duration of the noise, neighbourhood and 
similar factors which determine the annoyance of 
noise in the home. ‘Typical corrections are as 
follows:— 


1. Pure tone easily perceptible 15 
2. Impulsive and/or intermittent noise — 5 
3. Only occurs during daytime .. Bikes ts 
4, Noise during 25% of time + 5 
695) ES er eE ee 

| Ns \y Sane eg te .. +15 

OSo os aa sie eee 

OnE Gees Ute sige eR 

5. Neighbourhood— quiet suburban — 5 
— suburban a Oa 0 

—residential, urban +5 


—urban near some industry-+ 10 
—urban near heavy in- 
=- 15 


dustry 
The sum of the corrections in each section above 
is added to the basic noise rating to obtain a corrected 
criterion against which the noise rating number is 
compared. 
A simpler method!® of rating residential noise is 
based on sound level A instead of an octave analysis. 
These noise rating procedures are largely empirical 
and the corrections and criteria will undoubtedly be 
revised as more experience is accumulated. How- 
ever, they form a practical guide to the likely annoy- 
ance of a given noise situation. 


Conclusions 


The measurement and analysis of airborne noise is 
an extremely broad subject so that it has only been 
possible to outline some of the many problems. 
Noise is undoubtedly of growing importance and 
much work is still needed both on the fundamental 
mechanism of hearing, so that improved measuring 
techniques can be developed, and on methods for 
noise reduction. 
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Dual Pulse Generator 


THE ORBA Type 01 492 dual pulse generator provides 
accurate pulse trains for applications such as fault loca- 
tion, impedance end level and uniformity tests on co- 
axial cables. The instrument was designed to meet the 
requirement of the Post Office Engineering Department 
LW543 Specification. i 

Mains powered, the generator produces trains of 
+40V pulses at a p.r.f. of 15kc/s into 75Q. The pulse 
widths taken at the pulse half-height are 100nsec and 


200nsec respectively for alternative trains. Synchronous ~ 


trigger pulses of 10V into 2k are also available. The 
instrument, manufactured by Alexander Orba Ltd., 
Woolston, Southampton, costs £85. 


4WW 419 FOR FURTHER DETAILS 


Orba dual pulse generator. 
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INDUSTRIAL AND TECHNICAL FILMS 


DRING the past few months we have received 
information on many new l6mm films and 
35mm film strips from companies and film 
libraries. Here are details of a few which we feel 
may be of interest to colleges, schools, clubs, etc. 
Further information on those films marked: with 
an asterisk can be obtained from the Central Film 
Library of the Central Office of Information, 
Government Building, Bromyard Avenue, London, 
W.3, and on those marked with a dagger from the 
Rank Film Library, 1 Aintree Road, Perivale, 
Middlesex. The film titled “ Analysis by Mass” is 
available from the A.E.I. Film Library, 33 Gros- 
venor Place, London, S.W.1. Incidentally, this film 
received first prize in the category on “the indus- 
trial applications of scientific principles and 
research ” at the fourth International Film Festival, 
‘which was held in Madrid. 
Except where otherwise stated, a hire charge is 
made. 


Principles of the Optical Maser (V 640)*. In this 
30-minute colour film Dr. C. G. B. Garrett, of Bell 
Telephone Laboratories, compares masers with standard 
radio oscillators and explains, with diagrams and lab. 
experiments, how the “photon chain reaction” is 
induced. 

Fhe Ultimate Speed—an exploraton with high 
energy electrons (V 646)*. An experiment in the 
Massachusetts Institute of Technology to determine 
the relationship between the kinetic energy of electrons 
and their speed forms the basis of this 38-minute film. 


Analysis by Mass (on free loan from A.E.I.) describes 
the structure of atoms of elements, the combination of 
atoms to form molecules, and the use of a mass spectro- 
meter to determine accurately the mass of an unknown 
molecule. 


Similarities in Wave Behaviour (V 618)*. A lecturer 
explains the behaviour of waves using a mechanical 
wave simulator in this 27-minute Bell Telephone film. 


The World of Semiconductors (UK 2230)*. Based 
on the I.E.E. 1961 Faraday lecture by L. J. Davies, of 
A.E.I., this 38-minute film (on free loan) deals with the 
properties, construction and uses of semiconductors. 


The Printed Circuit Story (V 633)*. Several methods 
of producing printed circuit boards and techniques for 
servicing and repair are illustrated in this 25-minute 
colour film from the U.S.A. 


Microminiaturisation of Electronic Equipment (UK 
1707)*. This 28-minute colour film shows the tech- 
niques of making micro-components and assemblies. 
Originators: Royal Radar Establishment. 


The 1500 Electronic Data Processing System.{ This 
(free loan) 11-minute colour film gives an overall picture 
of the potential of the I.C.T. 1500 and deals specifically 
with three typical installations in small-, medium- and 
large-sized undertakings. 


Memory Devices (V 619)*. The binary system, how 
binary information is stored, types of memory devices 
and their function in electronic computers are explained 
‘in this 27-minute Bell Telephone colour film. 

Story of a Network.{ This 20-minute film (on free 
loan) is centred on the building of a new television 
transmitter in the Presely mountains in South Wales 
and shows how the station fits into the national I.T.A. 
network. é, 

I am going to be a Television Technician (UK 1733)*. 
The technical work entailed in mounting a television 
_ programme is shown in this 26-minute film. A lighting 
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supervisor, a senior cameraman and a sound supervisor 
speak of their jobs, and a deputy technical controller 
describes the work of television engineers. 


At Your Request (UK 1710)*. This 16-minute colour 
film shows the National Lending Library for Science 
and Technology in action. This library, which comes 
under the aegis of D.S.I.R. was opened last year and 
now has the largest scientific loan collection in Europe. 


Ariel—the first International Satellite (V 637)* deals 
with the construction of Ariel and its equipment. The 
space experiments undertaken by the satellite are also 
mentioned in this 13-minute colour film. 


FILM STRIPS 


All the film strips listed below are in colour and have 
been prepared by the Mullard Educational Service and 
are available, priced at 25/- each with comprehensive 
teaching notes, from Unicorn Head Visual Aids Ltd., 
42, Westminster Palace Gardens, London, S.W.1. 


Electrical Meters and Measurement. This 28-frame 
film strip is in two parts. The first deals with the 
principles and construction of various types of meter 
movement and the second shows the correct approach 
to the use of measuring equipment. 


Principles of Electrostatics. Most of the 28 frames 
are used in describing electrification, the structure of 
the atom, electrostatic induction, charge density, lines 
of force, and potential and capacitance. The film con- 
cludes with a description of various electrostatic 
machines and measuring devices. 


Power Supplies for Communications. 32 frames are 
used to cover this subject. Among_the items covered 
are rectifiers, filters, voltage stabilizers, multipliers, d.c. 
converters and e.h.t. units. 


History of Magnetism. This 28-frame strip is the 
third in the series “History and basic principles” and 
outlines many of the early devices used to establish 
today’s well-known principles of magnetism. 


Detection and Detectors. After explaining the prin- 
ciples of detection and detectors, this 30-frame stri 
concludes with a number of amplitude-modulation 
detector circuits. This is one of a series which includes 
thermionic oscillators; amplification and amplifiers; and 
modulation and modulators. 


Drei aaa lala alatalalaladala elalala anata etal tata 


INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To expedite requests for further information on 
products appearing in the editorial and advertisement 
pages of Wireless World each month, a sheet of reader 
service cards is included in this issue. The cards will 
be found between advertisement: pages 32 and 35, 

We invite readers to make use: of these cards for 
all inquiries dealing with specific products. Many 
editorial items and all advertisements are coded with 
a number, prefixed by 4WW,, and it is then necessary 
only to enter the number(s) on the card. 

Readers will appreciate the advantage of being 
able to fold out the sheet of cards, enabling them to 
make entries while studying the editorial and adver- 
tisement pages. ; 

Postage is free in the U.K., but cards must be 
stamped if posted overseas. This service will enable 
professional readers to obtain the additional informa- 
tion they require quickly and easily. 
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JANUARY MEETINGS 


Tickets are required for some meetings: readers are advised, therefore, to communicate with the secretary 


LONDON ‘ 

6th. I.E.E.—‘ Operational experience 
with wide-band radio links” by D. G. 
Jones at 5.30 at Savoy Place, W.C.2. 

9th. Radar & Electronics Assoc.— 
“ Medical automation” by Dr. L. C. 
Payne at 7.0 at the Royal Society of 
Arts, John Adam Street, W.C.2. 


10th. Television Society.—“ Manag- 
ing a regional television station” by 
Nathan Hughes at 7.0 at I.T.A., 70 
Brompton Road, S.W.3. 


13th. I.E.E.—Discussion on “ Getter 
ion pumps” opened by W. F. Gibbons 
at 5.30 at Savoy Place, W.C.2. 

14th. I.E.E—‘“‘ Non-linear circuit 
theory ” by Prof. J. C. West at 5.30 at 
Savoy Place, W.C.2. 


15th. J.E.E.—“‘ The quest for con- 
trolled thermonuclear reactions” by Dr. 
A. A. Ware at 5.30 at Savoy Place, 
W.C.2. 


15th.  Brit.I.R.E. — Three short 
papers on “ Acoustical filters” at 6.0 
at the London School of Hygiene and 
Tropical Medicine, Keppel . Street, 
W.C.1. 


16th. I.E.E.—Five papers on “ Wave- 
guides” at 5.30 at Savoy Place, W.C.2. 


17th. B.S.R.A.—“* Magnetic tape spe- 
cifications and performance” by G. Bal- 
main at 7.15 at the Royal Society of Arts, 
John Adam Street, W-C.2 


22nd. Brit.I.R.E. & I.E.E:—“ Non- 
canulated methods of measuring blood 
flow”? by Dr. A. Guz and Dr. C. A. F. 
Joslin at 6.0 at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, W.C.1. 


23rd. Institution of Electronics.— 
“ Microminiaturization of — electronic 
components”? by D. Boswell at 7.0 at 
the London School of Hygiene and Tro- 
pical Medicine, Keppel Street, W.C.1. 

23rd. Television Society.—* An his- 
torical survey of band shared colour 
television systems” by I. Macwhirter at 


7.0 at I.T.A.,. 70 Brompton Road,. 
S.W.3. 
27th. JE.E. & Brit.I.R.E—\Collo- 


quium on “ The interconnection of peri- 
pheral equipment” at 2.30 at Savoy 
Place, W.C.2, 

29th. Brit.I.R.E.—Papers on “ Tele- 
vision receiver production techniques ” 
at 6.0 at the London School of Hygiene 
ts ie ag Medicine, Keppel Street, 


BIRMINGHAM 

6th. JI.E.E.—Discussion on “ Train- 
ing for the profession ” opened by P. L. 
Taylor at 6.30 at the James Watt 
Memorial Institute, Great Charles Street, 

15th. Television Society.—‘‘ The 
television studio—1: the camera” by 
H. Anstey at 7.0 at the College of Ad- 
vanced Technology, Gosta Green. 

23rd. Brit.L.R.E, — “Teaching 
machines ” by Max Sime at 7.0 at Elec- 
trical Engineering Dept., University of 
Birmingham, Edgbaston. 

27th. I.E.E.—‘Electronics in rail- 
way signalling” by B. H. Gross at 6.0 
at the James Watt Memorial Institute, 
Great Charles Street. 


58 


of the society concerned 


BRIGHTON 

22nd. I.E.E.—‘‘ Synthetic speech and 
communication ” by K. Holywell at 6.30 
at the College of Technology. 


BRISTOL 

22nd. Brit.I.R.E.—“ Ballistic missile 
early warning systems (BMEWS)” by 
G._G. Boyts at 6.30 at the University, 
Engineering Lecture Rooms. 


27th. I.E.E.—‘‘ Semiconductor de- 
vices” by D..D. Jones at 6.0 in the 
Demonstration Theatre, — Electricity 
House, Colston Avenue. 


CARDIFF 

8th. Brit.I.R.E. “ Stereophonic 
sound” by F, H. Brittain at 6.30 at the 
Welsh College of Advanced Technology. 


CHELTENHAM 

9th. Society of Instrument Techno- 
logy.—‘‘ Vibration in the field of en- 
vironmental testing”? by S. C. Marks at 
7.30 at the Belle Vue Hotel. 


CHESTER 

30th. Society. of Instrument Tech- 
nology.—‘ Solid state instruments for 
process control” by I. C. Hutcheon at 
7.30 at the Stanley Palace, Watergate 
Street. 


EDINBURGH 

8th. Brit.I.R.E— Transistors in 
television receivers ” by P. L. Mothersole 
at 7.0 at Department of Natural Philo- 


sophy, the University, Drummond 
Street. 


a 


14th. I.E.E—“ The present state of 
colour television” by S. N. Watson at 
7.0 at the Carlton Hotel, North Bridge. 


FARNBOROUGH 

28th. I.E.E.—“ Applications of super- 
conducting ” by A. C. Rose-Innes at 6.30 
at the Technical College. 


GLASGOW : 

9th.  Brit.I.R.E.—“ Transistors in 
television receivers.’ by P. L. Mothersole 
at 7.0 at the Institution of Engineers and 
Shipbuilders, 39 Elmbank Crescent. 


13th. I.E.E.—“ The present state of 
colour television” by S. N. Watson at 
6.0 at the Royal College of Science and 
Technology. * 


31st. Society of Instrument Tech- 
nology.— Electronics versus pneuma- 
tics”” by C. H. Gregory at 7.15 at the 
Scottish Building Centre, 425 Sauchie- 
hall Street. 


LEEDS 
8th. Brit.IL-R.E—“A multi-function 


static switching system ” by C. G, Cargill ; 


at 6.30 at the Department of Electrical 
Engineering, the University, Woodhouse 
Lane. 


28th. J.E.E.—Discussion on “The 
New Ordinary National Certificate in 
engineering and its effect on “training 
schemes ” at 6.30. at the College of Tech- 
nology. 


LIVERPOOL 

15th. Brit.I.R.E.—* Masers and 
lasers” by Dr. W. A. Gambling at 7.30 
at the Walker Art Gallery. 


“WIRELESS WORLD” PUBLICATIONS 


PRINCIPLES OF SEMICONDUCTORS 


M. G. Scroggie, B.Sc., M.I.E.E. 


COLOUR TELEVISION: N.T.S.C. System, 


Practice. 


and G. B. Townsend, B.Sc., F.Inst.P., M.LE.E., A.K.C, 


RADIO VALVE DATA 


Compiled by the staff of ‘‘ Wireless World.”? 7th Edition. * 


RADIO AND ELECTRONIC LABORATORY HANDBOOK 
M. G. Scroggie, B.Sc., M.I.E.E. 7th Edition .. H Be 


PRINCIPLES OF TRANSISTOR CIRCUITS 


S. W. Amos, B.Sc.(Hons.), A.M.I.E.E. 2nd Edition .. 


TELEVISION ENGINEERING Vol 1 2nd Edition 
S. W. Amos, B.Sc. (Hons.), A.M.I.E.E., and D. C, Birkin- 


shaw, M,B.E., M.A., M.I.E.E., in collaboration with J. L. 


Bliss, A.M.L.E.E. 


PRINCIPLES OF FEEDBACK DE 


G. Edwin and Thomas Roddam 


WIRELESS SERVICING MANUAL 10th Edition 


W. T. Cocking 


TRANSISTOR INVERTERS 
Thomas Roddam .. 


ESSAYS IN ELECTRONICS 
M. G. Scroggie, B.Sc., M.1LE.E. 


MICROPHONES 


A, E, Robertson, B.Sc.(Eng.), A.M.I.E.E. 2nd Edition 


Net By 
Price Post 
Si . os 2ij- 21/11 

Principles and 

P. S. Carnt, B.Sc.(Eng.), A.C.G.I., A.M.LE.E.,, | 
85/- 87/3 
6/- 6/10 
55/- §7/3 
21/- 22/- 
as 45/- 46/2 

SIGN 
as ee 45/— 46/2 
si se Se ais oe. 25/- 26/- 
AND CONVERTERS 

is Se “3 aie es 42/- 43/- 
42/- 43/1 
75/- 76/2 


A complete list of books is available on application. 
Obtainable from all leading booksellers or from 
-ILIFFE BOOKS LTD., Dorset House, Stamford Street, London, S.E.1 
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20th. I.E.E.—‘ Pulse techniques in 
line communication” by R. O. Carter at 
6.30 at the Royal Institution, Colquitt 
Street. 


LOUGHBOROUGH 

21st. I.E.E.—‘‘ Recent developments 
in the theory of automatic control” by 
Dr. A. R. M. Noton at 6.30 in No. 1 
Lecture Theatre, Union Building, Col- 
lege of Technology. 


MALVERN 

13th. I.E.E.—‘ Satellite. communica- 
tions ” by F. J. D. Taylor at 7.30 at the 
Winter Gardens. 


MANCHESTER 

8th. I.E.E—‘‘ Medical electronics ” 
by W. J. Perkins at 6.15 at the Reynolds 
Hall, College of Science and Technology. 


14th. I.E.E—“ Electronic summation 
metéring ” by M. L. Done at 6.15 at the 
Reynolds Hall, College of Science and 
Technology. 


MIDDLESBROUGH 

21st. Society of Instrument Techno- 
logy.—‘* Some physical methods of ana- 
lysis” by Dr. G. Jessop at 6.30 at the 
Cleveland Scientific & Technical Insti- 
tution, Corporation Road. (Joint meet- 
ing a the Inst. of Physics and Phys. 
Soc. 


Dee ho 

6th. E.E.—Discussion on “ The 
computer te the electrical engineer” 
opened by Dr. E. S. Page at 6.30 at the 
Rutherford College of Technology, Nor- 
thumberland Road. 


8th. Brit.I.R.E. & Inst. of P.O. Elec. 
Eng.—‘ Some results of tests at the 


Goonhilly earth station” by F. J. D. | 
Taylor at 6.0 at the Institute of Mining 4 
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and Mechanical Engineers, Westgate 3 


Road. 


20th. IE.E.—< Storage tubes” by # 


J. C. Firmin at 6.30. at the Rutherford 9% 
College of LB eae Northumberland ¥ 


Road. 


NOTTINGHAM 
28th. I.E.E.—“ Education of engin- 


eers” by Dr. E. R. Laithwaite at 6.30% 


in the Main Lecture Theatre, T1 First 
Year Applied Science Teaching Block, 
Nottingham University. 


PORTSMOUTH 

15th. JI.E.E.—‘‘ Test equipment for 
the Armed Services” by F. W. Jackson, 
E. Booth and D. F. Cockram at 6.30 
at the College of Technology. 


SHEFFIELD 

29th. I.E.E.—‘‘ Some aspects of the 
use of computers in process control ap- 
_ plications” by J. F. Roth at 6.30 at 
the University, Mappin Street. ~ 


SOUTHAMPTON 
7th. Brit.I.R.E—*“ Solid state switch- 
ing” by A. C. Savage at 6.30 at the 
_Lanchester Theatre of the University of 
Southampton. 
14th. I.E.E—“‘ An introduction to 
programming languages” by M. J. 
Kingston at 6.30 at the University. 


WEYMOUTH 

16th. I.E.E.—‘‘ Recent developments 
in components for computers” by W. 
Renwick at 6.30 at the South-Dorset 
Technical College. ; 
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F register, as I 
erate shrieking 
pextent than was 


B note that a well- 

" the audio world, 
Briggs, has also been 
miring tested, as he men- 
mis new book, “Audio & 
& He did not, however, 
2 public exhibition like 

; woldly to the sanc- 
hearing in London, 

etc of Laryngology 

ij, ested in 

mich J. 

L with 
eset 


F ou can tell 
.uper-het re- 
altra-het ones 
Asonic and not 
it Is no use tell- 


asonic waves are 


eS Or acoustic fre- 

Pus superhets are con- 

vadio frequencies. A 

so called because the 

fncy which we_ pass 

1. Lf. amplifiers is beyond 

©. of audibility or, in other 

iS a supersonic heterodyne 
Pricy. 

Foe reason for the question in my 


8st paragraph is that I think there . 


L was 
; trouble in his latter letter to make 
- good some omissions in his former — 


must be some subtle difference be- 
tween the meanings of the - Latin 
words ultra and super of which I 
am ignorant. 

I am not a Latin scholar myself 
nor have I ever claimed to be. I 
might possibly have become one but 
when I. was studying Latin, among 
other things, Kitchener pointed his 
accusing finger at me in the famous 
recruiting poster and said that ‘“ Your 
Country Needs YOU.” TI recall 
thinking at the time that the country 
must be in a pretty parlous plight if 
Kitchener seriously thought my ser- 
vices in his famous army could affect 
the issue.. “ 

However, I decided to trust his 
word and so laid aside my “Lewis 
& Short” and my “Liddell & 
Scott”; but Kitchener got tired of 
me after a few months, and I found 
myself in a loathsomely instable ship, 
hoping that a kindly U-Boat com- 
mander would soon end my misery. 
Sic transit spes mea docti. 

I do, therefore, ask you who wete 
too young to be beguiled by 
Kitchener to enlighten my ignorance 
as to why ultrasonic waves are not 
called supersonic ones because they 
are, after all, just as much above 
audibility as are the supersonic beat 
frequencies handled by our if. am- 
plifiers. No doubt there is some 
niggling nuance of meaning which 
makes the two words non-inter- 
changeable. 


Queen Victoria’s Set 


- THE letter from Mr. Rowland F. 
; Pocock in the December issue—and 
; also the one in the November num- . 
# Ser—about the origins of wireless in 
r che R.N. interested me greatly. He 
; certainly seemed to know what he 


talking about and took the 


one. I wonder if it was the R.N. 
who fitted wireless to the Royal 
Yacht. Osborne and also to the 
Queen’s residence at East Cowes in 
1898?* 

For the benefit of the younger 
readers of W.W. who may not realize 
that wireless is so old, I had better 
explain that Queen Victoria did not 


- have wireless fitted because she was 


seeking to be amused, which history 
tells us would have been rather diffi- 
cult to accomplish. She had the in- 
stallation fitted in order to keep in 
touch with the Prince of Wales (24 
years later, King Edward VII) when 
he was carrying out a leisurely cir- 
cumnavigation of the Isle of Wight 
while convalescing. It seems a pity 
that the installation did not find its 
way to the Science Museum, May- 
be it did and the curators have it 
stored away waiting for the opening 
of the new block. 


* Mr. Marconi was requested to set up 
the land station at Ladywood ‘Cottage, 
Osborne.—Eb. 
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Bs: 


= World-wide 


FIRST-CLASS. PERFORMANCE 


Each Leak instrument is individually built 


a 
a in the time-honoured British tradition and 
has the same high-quality performance as 
Leak equipment supplied to the B.B.C. and 
Broadcasting and Television Companies 


and Disk Recording Studios throughout the 
World, who use them for monitoring (quality 
checking). 


g a 
FIRST-CLASS APPEARANGE : 
Leak equipment has been styled by industrial 
designers to enhance its appearance in the 


home. The styling of the new Leak “ Sand- 
wich ” Loudspeaker has been approved by 
Britain’s Council of Industrial Design and 
has recently gained the coveted Fashion 
Foundation of America Gold Medal. 


REASONABLE PRICE 


Left: The beautifully restyled pe World-wide demand keeps the Leak 
Southdown Cabinet which incor- Qrganisation fully and efficiently employed, 
porates many improvements. Price and, in turn, explains the very reasonable 
£28 7s. Od. The Cabinet is price of Leak studio-quality Hi-Fi equipment. 
shown with Point-One Stereo Pre- : 
Amplifier (£21 Os. Od.), Stereo 20 

Power Amplifier (£30 9s. Od.) 

and Trough-Line Il F.M. Tuner 

£29 7s. 6d.) 


SS SS GY GS SE Right: The new Leak ‘‘ Sandwich ’’ loudspeaker 
System with the new ‘‘ Sandwich ’’ Cone gives, for 

| Please send me full details of LEAK | the first time in history, a direct-radiator loud- 
i EQUIPMENT f speaker diaphragm which behaves in the theo- 
[| MONO retically ideal manner of a rigid piston and 
I [_] STEREO | reproduces the signal applied to the speech coil 


without flexing and free of break-up distortions. 
| SANDWICH i £39 18- 0 


(please tick your requirements) { 


| 

| | 

) peor ih; Nee eG eee : H. J. LEAK & COMPANY LIMITED 
I 

\ E 
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BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3 
Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux, London 
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THE 


AT 
ION STUDIOS 


Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road or 207 


Edgware Road, whichever is most convement. In our Demonstration 
Studios you can see, examine, hear and compare the very latest products 
in the realm of high-fidelity reproduction. 

e@ TAPE KECORDERS e TAPE DECKS e MICRO- 
PHONES e AMPLIFIERS e CONTROL UNITS e AM/FM 
TUNERS e RECORD PLAYERS e AUTOCHANGERS e 
® TRANSCRIPTION TURNTABLES e PICK-UPS e 
@® LOUDSPEAKERS e SPEAKER SYSTEMS e CABINETS 

AND ENCLOSURES e TRANSISTOR RADIOS 


by all the cee makers including :— 


ARMSTRONG EC. LORENZ STELLA 
BRENELL GOLDRING LOWTHER STUZZI 
CHAPMAN GOODMANS LUSTRAPHONE TANDBERG 
COLLARO GRUNDIG ORTOFON TANNOY 
CONNOISSEUR HARTING PAMPHONIC TELEFUNKEN 
COSSOR -M.V. PHILIPS THORENS 
DULCI JASON QUAD TRUVOX 
E.A.R. KORTING RESLO VORTEXION 
ELIZAB” THAN LEAK ROGERS W.B. 
FERROGRAPH LENCO SIMON WEARITE 
FI-CORD LINEAR SOUND WHARFEDALE 
GARRARD 


If you cannot pay us a@ visit please send us details of your choice of equipment and we 
shall be pleased to quote. See Complete Systems. 


HI-Fl FURNITURE 
or (RECORD SING 


The full range of Record Housing equipment 
cabinets, speaker enclosures, ete., stocked. 
Delivered anywhere. Catalogue FREE on 
request, 


TWO LOUDSPEAKER ENCLOSURES 


The “ACCADIA” A beautifully designed The ‘SHARON’? reflex enclosure with 
cabinet for a 13 x 8in. speaker and 4in. 10 x 6in. speaker and 4in, tweeter. 


tweeter. Finished in medium walnut Finished semi-matt medium mahogany. 
(incl. back panel) size 12in. x 14in. x Size llin. x Tlin. x 26in. high, gin. 
27in. high, fin, thick. Fully lagged thick. Fully lagged interior. With 
interior. Piano gloss finish, 15 ohm speakers and cross-over cap. 


LASKY’S PRICE £9/19/6. 

Complete with speakers. Carr, & pack. 

12/6 extra, 

NOTE. If you wish to change the 

impedances of the above speaker systems 

we can supply a suitable impedance 
tching transformer at 13/6. 


LASKY’S PRICE £6/19/6. 
Less Speakers. Carr. and pack. 12/6 
extra. 


A PAIR OF SPEAKERS and a cross- 
over capacitor (3 ohms) 52/6 complete. 
Post 3/6, 


4- SPEED AUTO- 
CHANGERS 


stereo with monaural p.u. .......... £619 6 
MAGNAVOX -COLLARO latest model, 4-speed 
Stereo Auto changer, Fitted diamond stylus and 
record dust cleaning attachment, Stereo £7 19 
GARRARD 


Auto-Slim Mono 0 
Auto-Slim Stereo £710 0 
Auto-Slim Mono Plug-in-head ...... £7 7 O 
Auto-Slim De Luxe Mono AT6 .... £11 9 O 
Auto-Slim De Luxe Stereo AT6 .... £12 5 O 
Lab. Model “A” Mono ........ +... £1914 0 
Lab. Model“ A” Stereo .......... £2010 O 


Postage on all above le pe Mee Saat 


MLV, 45. rpm. AUTOMATIC” RECORD 6 M.V. 45 rpm. AUTOMATIC RECORD 
PLAYER. Designed to take only 45 T.p.m. 7in. 
discs. Will play up to 8 automatically. Fitted 
with lightweight pick-up and crystal cartridge, 
mounted on a plinth. For 200/250 v. A.C, mains 
Size approx, 10 x 10 x 5in, 

LASKY’S PRICE SLC. §9/6, Post & pkg. 3/6 extra. 6. Post & pkg. 


EAS PLAYERS 

Auto start and stop. 
and crystal cartridge. 
GARRARD T.A. Mk, II Mono 


3/6 extra. 


TRANSCRIPTION MOTORS 
GARRARD 4HF, stereo or mono 


GARRARD 301 ...... £20 6 12 
GARRARD 301 (Strobe) hy 


With pick-up 


January, 1964 


London's Largest Stocks « 


HOME OF HI-F 


COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC, 
LASKY’S 


PRIVILEGE PARCEL PRICES. 


STEREO 


AMPLIFIER 


BY FAMOUS BRITISH | 
MANUFACTURER 


Self-contained integrated stereo amplifier, including combined control unit pre-amplifier. 
Designed to provide high quality stereo and mono reproduction with a rated output of 
6 watts per channel stereo, 12 watts mono. Input sockets are provided for the direct 
connection of most types of tuners'and pick-ups, plus tape heads and high quality micro- 
phones including moving coil and ribbon. Separate output for feeding a tape recorder 
available on ‘each channel. Facilities include inputs for Mic. 5 m/v.; tape 4 m/v.—equal- 
ised for CC1R; RIAA. 4.3 m/v; flat 250 m/v; radio tuner 100 m/v. Overall response 
60 eycles—20,' 000 cycles. Controls fitted are bass, treble, balance, volume, phase reverse, 
stereo sense and selector. Outputs 4, 8 and 16 ohms. Mains voltage 105-240 vy, A.C. 
Attractively styled in free-standing metal case, finished in silver and black. Size: 
14 x 8 x 4 inches. Suitable for use with any good quality tuner, speaker system, record 
player, etc, Will form the basis of a high fidelity stereo system, Brand New and Un- 
used in maker’s original cartons. 2 


LASKY’S PRICE £15 
HI-FI ‘TWENTY’ 


20 watt amplifier with inte- 
grated pre-amp/control unit. 
Valve line-up: E.F,86, E.C.F.80, 
2-EL 34 and metal rectifier, 
Size: 12in. x 9in. x 5in. High 
and low gain inputs with a 
separate volume control for 
each, Bass and treble controls 
fitted. 15 ohms output. Socket 
with spare H.T. and L.T. for 
tuner, etc. An excellent ampli- 
fier for guitar and P.A. work. 


LASKY'S PRICE £14.19,6 ow. « me om 


“LINEAR” AMPLIFIERS 


Carriage & Packing 7/6. 


ARMSTRONG EQUIPMENT 


“ Diatonic ” 10-14 watt.. 12 Gns, 

“Concord” 30-watt .... 16 Gns, ee cope ee 

L45, 4-5 watt ....... ++» £519 6 ode! -4.b. £20/8/-. 

L145 Tape Deck Amp... 12 Gns. £53/18/-. | 8.7.3. Mk. IT 

- 10-watt with pre- Stereo 55 £29/18/-. £25/12/-. 
mp, Model227 £$48/15/-- | A.20 Stereo Amp, 

150 ) 50- watt 

NADP pen bin oleal eaten) etn ats oe Pees 

LP1 Tape Pre-amp £27/10/-- | Pre-Amp. £21. 


CELLULOSE WADDING for lining 
the interior of loudspeaker enclosurés. 
Width 36in. Any length cut to nearest 
6in. 

LASKY’S PRICE 

P & P. extra, 2/11 


BONDED ACETATE FIBRE as 
recommended by Wharfedale for acous- 
tic lagging 36in. wide 5/1] per sq. yd. 


per sq. yd. and pro rata, P. & P. extra, 


and pro-rata, 


PRIVILEGE PARCELS 


A “ Privilege Parcel” allows you to purchase the Audio System of your choice at a 
worth- while cash saving. Some examples are listed below, but we shall be pleased to 
quote our “ Privilege Parcel” Prices for any selection of equipment of your own choice, 
Send us details of your requirements, 


|'Pudor Stereo Amplifier £15 0O 
Connoisseur Craftsman, 2- 


Tudor Stereo Amplifier. . 


£15 0 0 
Braun PC4L Stereo Tran- 


speed transcription scription Unit ........ £12 9 6 
PIDVEI Meee eee £16 6 6 2x Sharon Loudspeaker 

Decca FFSS Stereo Pick- Ny stemiss <s)s tivecaa seees £19 19 0} 
CP potas tere aie ssvdtcos es S19 29 °O ———— 
Tani ee ee one ae Lotal s...ciccis nice ce cel Ae LS 


[‘< Privilege Parcel” Price £47/10/-. ‘¢ Privilege Parcel ’? Price: £45, 


GARRARD A with GC8 £19 14 
GARRARD A with GSC10 £20 10 
PHILIPS AG/1016 .... £12 12 
BRAUN PC4L Stereo .. £12 


Carr. & ins. 5/-. Also Lenco, Co 
noisseur, ete, 


COLLARO 47R 200 Transcription 
Record Player Unit, New and 
unused—listed at 17 gns. 

LASKY’S PRICE 29/19/6. Carr, & 
Pack. 5/-. 


eave 


£717 3 
GARRARD SRP10, latest model single 
player with G.C.8 ...... 


E.M.I. 4-speed STEREO £319 6 
Post on all above 5/-. 

COLLARO JUNIOR 4-speed motor 
and pick-up 69/6 
6 volt battery version, 4-speed with 
pick-up 9/6 


B.S.R. TU9, non-auto. Turntable and 
pick-up 


i ir iy 


#0 6 0 sje erdaee 6 seeeee CF 


Collaro Studio Tape Deck 
$ track model ...... + £1010 O 
Lasky’s Tape Amplifier... £819 6 
Portable Case £3 15 ‘ 
0 


7 x 4in. speaker ...... 15 


Total | ssvcsvecteeee 


- £24 0 


‘6 Privilege Parcel? Price: £22/10/-. 


Carriage and Packing on all the above parcels, 10/6 extra, 


4W W—103 FOR FURTHER DETAILS. 


Collaro Studio Tape Deck, 
2 Track Model ...... £18 19 


Portable Case j 
Speaker.........0655. £5 5 O 


Total £3116 6 
Price: £80. 


see eeerseseoos 


*¢ Privilege Parcel ” 
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udio Equipment & Components 


ORDERS 


MONO/STEREO 
STUDIO AND TRANSISTORISED PORTABLES 


. TAPE RE 


THE FINEST RANGE 


C 


THE “‘TRAV-LER”’ 


PORTABLE TAPE RECORDER 
Dimensions: 10x 8x 5in., weight 9b. Speed 
32in. per sec. Wow and flutter better than .4 
T.m.s. Battery life50 hours. Amplifier 400 mW 
Uses 6 Mullard transistors. Speaker: 3 ohm 
High-flux, 7x 4in. Playing time 44 min, using 
3in. spools double play tape. Rewind time 
2} min. Neon record level indicator, pause 
control, loudspeaker switch. Can be run off 
mains power. Socket for external power 
supply. With Lustraphone LD66 moving coil 
microphone, 540ft. tape and spool. Brand new 
and in original maker's cartons. List price 
£30/9/-. 

SPECIAL REDUCTION 


LASKY’S. PRICE 13 GNS. 


A.C. mains unit available 39/6. Post 3/6. Carr. & Ins. 17/6 
The “CLARION” PHONOTRIX 


A fully transistorised battery operated recorder. 
With leather case. Carr. 7/6. 


LASKY’S PRICE 16 GNS. 


Very Latest ““PHONOTRIX ” 


with push-pull output. 
Carr. 7/6. : 


LASKY’S PRICE 20 GNS Full details of these Recorders, see 
s previous adverts. 


CLARION ‘‘ TWINSET ” 
Transistor amplifier with 7in. x4in. speaker in a portable case. The Clarion Phonotrix 
recorder can be housed in the case with the amplifier, this giving full quality output. 


Listed-at 8 gns. LASKY’S PRICE 7 GNS. P. & P. 5/-, 


The Canet 


Fully transistorised 2 speed Battery Tape f= 
Recorder. This is a high quality machine}: 
incorporating features usually found in machines §% 
3 times the price. @ Capstan drive. @2F 
speeds, 32 and 1Z i-p.s. @ Rec. level meter. §: 
 @ Fast re-wind. @ All-metal case. @ Uses 
standard pen torch batteries with easy load containers. 
speaker. 


@ Twin tracks. 
@ Accessories included: Real Leather earrying ease, Microphone, Telephone 
adaptor, Personal earphone. Remote switch control available. 


@ 2iin. 


A REALLY SUPERB RECORDER 


BRAND NEW & UNUSED . 
Optional Extras. Remote Control Mic. 35/-. Remote Control Foot Switch 95 /-. 


~ CONSTRUCTO : ) 
RDER 
RTIN 


LASKY’S PRICE 19 GNS. 


BUILD A HIGH QUALITY TAPE RECO 


Using the famous Collaro “STUDIO” deck and MA 
pat pre-assembled amplifiers 2 or 4 track models. 
COLLARO STUDIO TAPE DECK 


Latest model. 3 speed, 3 motors. Take 7in. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. New and Unused. Carr. and Pack. 7/6. 

COLLARO STUDIO TAPE DECK. As above but fitted with the latest quarter-track 
heads. LASKY’S PRICE £13/19/6. Carr. and Pack. 7/6. 

MARTIN TAPE RECORDER AMPS, Designed for use with Collaro Studio Tape Deck. 
In sub assemblies for immediate installation. 6-valve circuit. Comprehensive instruc- 
tions make final assembly as simple as possible. Everything supplied, including valves, 
etc. Monitoring facilities. 3-ohm output, speed equalising, etc. For 200-250 v. A.C. 
mains. 

PRICE }-track Model £11/11/-. }-track Model $12/12/-. P. & P. 2/6. : 
Portable carrying ease designed to take the Collaro studio tape deck and the Martin 
tape amplifier. Fitted with 9in, x 5in. speaker, Price complete with speaker £5/5/-. 
P. & P..5/-. 


See Special Privilege Parcel offer 


FIRST TIME AVAILABLE TO THE HOME 
CONSTRUCTOR 


The latest E.M.I. tape deck. Four tracks: 
2 speeds 3} and 7} i.p.s., 3 motors, clock position 
‘{ndicator. Full facilities for 4 track stereo and 

mono, Frequency response 30-20,000 c/s. at 

Tk i.p.s. 3B. Wow and flutter <0.15% at 7hip.s. 
For 200-250 volt 50 c.p.s. Mains capstan drive, 
fast forward and fast re-wind. Unit plate size 
13% x12tin. depth below top of plate 3}in. 
Takes 7in, diameter spools. Pause control. 
Today’s list value 28 gns. 


LASKY’S PRIGE £97.19.6 cs. sse nee. 101 xt 


Brand new and unused in makers’ original cartons. 


-LASKY'S FOR D.1.Y. CONSTRUCTION BARGAINS 
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WIRELESS WORLD 


Ail Brand New and Unused, 
in perfect working order. 


Supplied complete with crystal microphone, reel 
of tape and empty spool, also screened lead for 
recording from radio, pick-up, etc. 


The following specifications are common to all 
three models: Tone Control Visual Recording 
Indicator. Inputs: Microphone, Radio, 
Record-Player, Radiogram, Telephone Adaptor. 
Fully Automatic Erase. ~ Facilities: Fast spool- 
ing, forward and reverse. Valves: Latest 
Mullard Miniature types. Rectifier: 8.T.C. or 
Westinghouse Metal Reetifier. Loudspeaker: 
Standard 8 ohm with extension speaker socket. 


new easy to hold microphone case. 

Carrying Case: Portable case with detachable 
lid, harmonising gold trim and automatic 
Storage cubby for microphone and accessories covered in. New type 


safety locks, 
washable scratch resistant Vinyl. 
Size for Models A and B: 143} x 14 x 6hin, 


Size for Model C: 14 x 12} x 64in. 


MoD EL A Studio Deck, Four 
Track. Speeds: 12, 
2 and 7% ip.s. Spool capacity: Tin. 
Wow and Flutter: Less than 0.15% 
total. Playing Times: up to 18 hours. 
Frequency Response: 12,000 ¢.p.s. av 
7% i.p.s. Mains Voltage: 200-250 v. 
50 c/s A.C. Output 3 watts. 


LASKY’S PRICE 27 GNS. 


Carriage & Insurance 15/- extra. 
STUDIO DECK, 


M 0 D EL B TWO TRACK version, 


Specification as for Four Track model 3} ip.s. Freq. response 10,000 c.p.s. 
above, except that this is fitted with at 3% ip.s. Spool capacity: 5 fin. 
Two Track Studio Tape Deck. Mains Voltage: 200-250 vy. 50/60 c/s. 
Maximum Playing Time up to 9 hours A.C. Wow and Flutter: Less than 
from one reel of tape. 0.2% total. Output: 3 watts. Playing 


LASKY'S PRICE 25 GNS. —LASKY'S PRICE 18 GNS. 


Carriage and Insurance 15/- extra. 
THE ** MINY ”’ 
only 8x7}X2hin. Weight 3}1b. Takes 3in. spools, 


twin track, 3} i.p.s. With tape, mic. and batteries. 


LASKY’S PRICE 73 GNS. P. «P. 5/-. 


Fitted with B.S.R. 
Deck, two-track 
Specification: Single speed, 


MODEL C 


A self-contained Transistor Battery Recorder. ‘Size 


TAPE DECK MOTORS 
Motors for the Collaro Studio Deck—new and unuseil. 200-250 vy. A.C, Take-up; rewind 
and capstan. Listed at £2/5/-each, LASKY’S PRICE 14/11 each. P. « P. 2/6. 
Set of 3 85/-. P. & P. 6/-. 


ACOS CRYSTAL STICK MIC. Type 
MIC.39/1, complete with Cable. List 
£5/5]-. 

LASKY’S PRICE 32/6. Post free. 


LAPEL TYPE MPi10. High imp. xtal 
mic. Ijin. dia. x din, thick 15/-. Post 1/-. 


TYPE NP100. Tie clip mic., 1x} fin. 
High imp. xtal, 22/6. Post 1/-. 


BRENELL TAPE EQUIPMENT 


All BRENELL Tape Equipment stocked: 
Mark V Series IT Tape Deck from 31 gns 
Mark 510 Series If Tape Deck from 48 gns, 
Mark V Series II Record/Play Amp. 
from £26. 


TAP 


Crystal Hand or Table Mic. 15/-. Post free. 


Mark V Series II Tape Recorder, 69 gns 
Mark V Series If Tape Recorder with 
meter 75 gns. 

§.T.B. 1/5/2 Recorder. 


£120. 


FULLY GUARANTEED 
AT RECORD LOW PRICES 


Famous make.  P.V.C. 1,200ft. on Zin. spool........ 15 0 
base on latest type plastic —1,800ft. on Zin. spool........ 19 6 
spools. New, perfect, 1 ,900ft. on 5jin. spool........ 17 6 
boxed, guaranteed. REOTmuon ean. andl, meee il 6 
All other makes, types  600ft. on 5in. spool ...-..--.. tS 
and sizes of tape in 205ft, on Bin. spool .....-.. All 


stock including E.M.I. 


and Scoteh. 2,400ft. D.P. on Tin. spool... - 


1,800FT. ACETATE TAPE on 7in. reel by famous American manu- 
facturer, 15/-. Post and Pkg. I/-. 


HI-Fl TAPE RECORDER HEADS 


High Impedance Record Play, LASKY’S ) MARRIOTT “X” Type } track 


Low impedance erase. Upper or PRICE rag meogyl rl and erase 
. pair. 
lower track. 29/6 are 
Post free + Track heads record/play and 
State track required when ordering. Per pair erase 59/6 pair. 


P.T.0. FOR 


MORE NEWS 


Microphone: new super sensitive crystal in the_ 


The SKYROVER 


Controls: Wayeband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. In plastic cabinet, size 10 x 64 x 34in. 


WIRELESS WORLD 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage. 


LASKY’S FIRST 


Now offer. to the Home Constructor 
—full short wave coverage with 


THE SKYROVER 


& THE SKYROVER DE LUXE 


GENERAL SPECIFICATION: 

7 transistor plus 2 diode superhet, 6 waveband portable receiver. Operating from four 
1.5 torch batteries. 

The SKYROVER and SKYROVER DE LUXE covers the full Medium Waveband 
and Short Waveband 31-94 M, and also 4 separate switched band-spread ranges, 
13M, 16M, 19M and 25M, with Band Spread Tuning for accurate Station Selection. 
The coil pack and tuning heart is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under three howrs from our easy to 
follow, stage by stage instructions. 


bf 


i. 


JANuaRY, 1964 


AGAIN! 


The 
SKYROVER de luxe 


For The Finest Value an 


TRANSISTOR RECEIVERS ¢ 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


with metal trim and carrying handle, SPECIFICATION: 
Superhet, 470 Ke/s. 
Uses 4-U2 batteries. 


Tone Control Circuit is incorporated, 
with separate Tone Control in addition to 
Volume Control, Tuning'Control and Wave- 
band Selector. In a wood cabinet, size 
113 x 63 x 3in. covered with a washable 
material, with plastic trim and carrying 


All Mullard Transistors and Diode. 

5in. Ceramic Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 

500 MW Output. Telescopic Aerial and Ferrite Rod Aerial. 


WAVEBAND COVERAGE: 180-576M; 31-94M and Band Spread on 13, 16, 19 and. 


Can be built for 


£10.19 .6 


Post & Pkg. 5/- extra. 25 metre Bands. handle. Also car aerial socket fitted. 
Data for each receiver: 2/6 extra. Refunded if you purchase the parcel. Four U2 batteries, 2/8 exira. Four Leak-Proof batteries, ven Ne £1 2 19 6 “a Lh PS 
3/4 extra. All Components Available Separately. uilt for ° © - extra. 


READY BUILT 
BOYS TRANSISTOR RADIO 


2 transistor pocket radio. In attractive plastic case. 
2hin. x lin. Fitted with 21in. loudspeaker. Socket for personal 
earpiece and telescopic acrial. Works from single PP3 type battery. 
Fully tunable over full medium waveband. Supplied complete with 
earpiece, telescopic aerial, carrying purse and 9-yolt battery. Ideal] 
Birthday or Christmas Present. 


LASKY’S PRICE 427. 


6 Transistor pocket radio fully built, in plastic case, 4in. x 2lin. x lin. 
with 2}in. speaker. Uses single PP3 type battery. Supplied complete 
with personal earpiece and leather case. . Tunable over full medium 
waveband. 


LASKY’S PRICE 7976 *.)," 


FULLY TRANSISTORISED 
INTERCOM/BABY ALARM 


In 2 compact units, each size 4in. x Bhin, x 
lin. Internal. loudspeakers give ample 
volume. Complete ready for immediate 
use. Works from PP3 battery. 


Complete with battery and sixty 


connecting wire. 
6-Transistor Superhet Mini 


T H E S P R i T E * Personal Pocket Radio. 4% Long LASKY’S PRICE 69/6 
and Med. wavebands. %% Uses P. & P, 2/6. 


FP3 batt. ¥ Ferrite Rod petals * I.F. Freq. 470 Ke/s. 4% 3in. 
THE RAINBOW INTERCO 


speaker, 4 Printed circuit 24in. x 24in. %& Slow motion Drive. 
LASKY’S PRIGE £6.19.6. P. & P. 3/6. 


% Plastic case, size 4in. x 2hin. x fin. 
THE PETIT FULMITER 


PP3. 18/6. P. & P. 1/6. 


TRANSISTOR AMPLIFIERS a 
SUB-MINIATURE 300 m/w OUTPUT = 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses 7 Mullard 


Transistors; plus Diode OA70. 


STAR features: 

%* 7 Transistor Superhet. + 350 Milliwatt output 4in. 
high flux speaker. > All components mounted on a 
single printed circuit board, size 54in. x 5}in. in one 
complete assembly. y& Plastic cabinet, with carrying 
handle, size 7in, x 10in. x 34in., in blue/grey. 4% Hasy 
to read dial ¥ External socket for car aerial. > I.L.- 
frequency 470 Ke/s. 4 Ferrite rod internal aerial, 
% Operates from PP9 or similar batt. % Full com- 
prehensive data supplied with each Reciver. > All 
coils and I.F.s, ete., fully wound ready for immediate 
assembly. An outstanding Receiver. 


REALISTIC SEVEN DE LUXE 


By popular request.a De Luxe version of the well-proven 
Realistic Seven now available. With the same electrical 
specification as standard model_ PLUS A SUPERIOR 
WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super- 
chrome trim and carrying handle, Also a full vision 
circular dial, externally mounted to further enhance the 
pleasant styling, ALL FOR ONLY £1] EXTRA. 
Battery 3/9 Extra. (All components available sep- 
arately.) Data and instructions separately 2/6, re- 
funded if you purchase parcel, 


Size only 4in. x 


POST 
FREE 


with all 
accessories, 


Can be built for 


£5.19 .6 


P. & P. 4/6 


complete with 
all accessories, 


feet of 


A high powered 2 station intereom— 
In order to ensure perfect results, the SPRITE is supplied to you ideal for shops, offices, ete. 
with R.F. and LF, stages. Driver and Output stages, ready built 
with all components ready mounted on the printed circuit. The 
SPRITE pre-assembled plus cabinet, speaker and all components 
for final construction. CAN BE BUILT FOR 79/6. Post and pack. 
3/6 extra. Data and instructions separately, 2/6. (Refunded if 
parcel is purchased.) Real calf leather case, wrist strap, personal 
earphone, case for earphone and battery, 12/6 the lot extra. 


Make no mistake—this is a SUPERHET receiver of genuine com- 
mercial quality. It is not a regenerative circuit. 


CAN BE BUILT 
FOR 


79/6 


P. & P. 3/6 extra, 


Designed to replace PP3 9v. battery. Oper- 
ates direct Irom 200-250 A.C. Same size as 


LASKY’S CAR RADIO 


NPN-PNP Transformerless. Smallest 
F ever, size lin, x lin. x lin, Output AMPLIFIER " 
Superhet 470 Ke/s. I.¥. with Tuned R.F. stage - 195 NOW. stom O=w batt Output 


Uses 2 OC71 and 2 OC72. Vol. and tone © 
controls, Fully assembled, size 3 x 

2 x 2in., 39/6. Post 2/6. Knobs 3/6 — 
extra, Speaker 30. ohm 5 inch. Matched 
to amplifier 25/-, Post 1/6 


12 y, operation, Transistor output, Medium 
and Long waves, Permeability tuning. T.C.C. 
Printed Circuit. Small size, will fit any car. 


CAN BE BUILT COMPLETE WITH SPEAKER 
FOR £9/19/6. Post 3/6 Booklet 2/6 (refunded 
if you order). 


impedance 30-60 ohms, Freq. range 
100 eycles, 25 Ke/s. Uses 3 transistors, 
Single-ended push-pull output. Fully 
agsemmbled on printed circuit with full 
data and instructions complete, 
ZO Gers 


P.T.0. FOR 
MORE NEWS 
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WIRELESS WORLD 


ervice in Great Britain 


ONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC. 
SPEEDY MAIL ORDER SERVICE 


JAaNuarRy, 1964 


BRAND NEW AND UNUSED | 


COMMUNICATION RECEIVERS 


Incorporating all the latest technical achievements with many ex- 
clusive features. Covers range from 540 Ke/s. to 30 Me/s. Ham Band 


MODEL 9R59 


is provided with a scale for direct reading, and can also be band spread. 
Auxiliary circuits fitted are automatic noise limiter A,V.C. and M.V.C. 
Q Multiplier also serves as B.F.O. H.F. stage and two J.F. stages 
ensure high sensitivity and selectivity. 
6BE6, 2 x GAVG6, 1 x 6Q5 and 5Y3, 
position for use with a transmitter. 


Valve line up 3 x 6BA6, 2x 
2 Aerial Sockets. Stand by 
S meter fitted. 200-250 v. A.C. 


ary mains. Controls fitted are function switch, volume control, selectivity 
control, frequency control, band selector, gain control, aerial trimmer 


LASKY’S PRICE 40 GNS. 


Carriage and Packing Free. x 10in. 


AVC/MVEC switch, noise limiter switch, band spread tuning and main 
tuning. Brand new and unused. 
in attractive steel cabinet, grey crackle finish. 
Dial 12 


Boxed with full instruction manual, 
Cabinet size 15 x 8 
x din, 


Covers medium wave band and 1.6-4.4 Me/s., 4.5-11.0 
Me/s. 11.0-30.0 Me/s. in separate switched band spread 
ranges. Controls include B.F.O, Sensitivity, A.N.L., 
Receiver-Standby Switch, Tone Switch. §8-Meter. 
For 200/250 y. AC/DC. Internal loop and_ telescopic 
antennae fitted. Valve line up. 12BE6, 12BA6, 12AV6, 
50C5, and metal rectifier, Size 134 x 84x 5hin. 


LASKY’S PRICE £24.15.0 


Carr. and Ins. 15]-., Instruction manual included. 


EMI 4-SPEED 
RECORD PLAYER 


New, unused and indi- 
vidually boxed © fitted 
“with lightweight pick- 
up with ACOS G.P. 
73/2 stereo cartridge. 
Cabinet space required 
134 x121x4}in. A Qin. 
metal turntable is fitted. 
For use on 200/250 volt 
A.C. Mains, with Auto- 
stop. The stereo cartridge will play all typ 
Records, 78’s, L.P.s ete., 


of Mono 
but if desired a G.P, 67 LP/78 
Mono cartridge will be supplied in Jieu of the GP73 
at no difference in cost. 


LASKY’S PRICE 79/6 * «2». 


RECORD 
PLAYER 


ent with pick-up 
Gin. Fitted anto. 


STAAR KINDE 


45 r.p.m., 6 v. Batt. operated. 
fitted crystal cartridge. Size only 74 x 
stop and start. New and perfect. — 


LASKY’S PRICE 49/6 » <*2° 


2-speed model for 33} and 45 r.p.m. 79/6. P. & P. 2/6 


CRYSTAL PICK-UP CARTRIDGES 


LOWEST PRICES EVER! 


All Complete with Styli L.P. and Standard (and Stereo 
where shown) fully guaranteed, Standard Fitting will fit 
most P.U. Arms and Heads, Postage 1/- extra each. 


MONO Type C.T.1. By well-known manufacturer 


and sapphire Std. 
Ronette Stereo O.V. Turnover, with 2 sapphires 25 
Ronette Stereo type 105 and 106 with 2 sapphires 35 
Ronette Stereo type 105 and 106 with Diamond 39 


VItH ep iINeS SoYIi iii wislsiecim wreie wie o-eiareiesers 6 
Garrard Ceramic G.C.B.4 0 
Garrard Magnetic T.O.M.2.......... 0 
JACOB: GP.59 2 be ec wie ee oe 0 
AZOS CHE GO/-Sh isstcinins ies = sles». 0 
PCOS Cy EGO Le ca tiai rate atratap tem. Gaicip Se 9) 0 ois obey 0 
PR CORPEREO TY inp o:s¥e cca Sissoer ne tension 0 
STEREO Acostereo 73/1, with 2 sapphires...... 25 0 
Acostereo- 73/2, with Diamond LP/Stereo and 
BAP DMITE ISLC pes eiteieitoe cise rstare Gals w o.o sce eee ae 29 6 
Collaro type C Turnover, with 2 sapphires. ....+ 19 11 
Collel $.C.1. Turnover, w ith 2 sapphires}... 6 19 11 
Collel 8.0.1. Turnover, with Diamond L.P./Stereo j 
it) 
6 
6 


LP/Stereo and sapphire Std. 


SEND FOR OUR LATEST COMPONENT CATALOGUE 
Complete new edition of over 100 pages, 83 
Invaluable for the ‘ 


with money-saving bargains. 
Post 6d. Our latest 20-page a 


33 TOTTENHAM COURT ROAD, W.1. 
207 EDGWARE ROAD, W.2. 
cccrroncs,. 152 /3 FLEET STREET, E.C.4. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD 


ELECTRONICS 


* 5 +in.; copiously illustrated, 
‘ham * 
Bargain Bulletin” included free (separately by post, 6d.). 


BUILDING YOUR OWN 
RADIOGRAM? Ji" Bon Mi, _. 


‘‘ ORION *? RADIOGRAM CHASSIS. Long, medium and . 


6 valve circuit. Piano key selection. 
Pick-up and speaker sockets. Size 13} x 9% x Tin 
Volume and tone controls. With 9 x 5in. speaker, 
LASKY’S PRICE £10/19/6. Carr. and pack. 12/6 extra, 


TUNER CHASSIS. 

A factory built FM Tuner using the Gorler front end 
unit and I.F.s. Freq. range: 88-108 Mc/s. Valve line-up: 
6AL5; 3xGAU6; EC 35. Fully assembled on printed 
circuit. Illuminated glass dial. Overall size 12x5x3 
in. Unpowered—requires 6.3y.L.T, and 200y. at 40 mala 
H.T. Full cireuit data included. LASKY’S PRICE 
£5/19/6. Post and Pkg. 6/-. 


SPECIAL AMPLIFIER OFFER 


Verdick ‘‘ Quality Ten ”’ Hi-Fi amplifier and pre-amplifier. 
Listed at £21. 

LASKY’S PRICE £14/19/6. Post and Pkg. 7/6. 
VERDICK MK, III with ‘“ High-Gain”’ Pre-Amplifier. 
154 gns. Post and pkg. 7/6. 
VERDICK Mk, V amp. and pre-amp. 
Pkg. 7/6. 

i 


We stock a complete range of... 
A.M./F.M. RADIOGRAM CHASSIS 
and TUNERS—of ALL MAKES 


“ELECTRIC MOTORS 


Brand new tape recorder motors* 
Single phase, fully shrouded. 
200-250 v. A.C. $ x 4in. spindle 
with detachable pulley, fitted 
switch. Suitable for tape decks. 
record players and many other 
uses. 14/11. P. & P. 3/6. 


LASKY’S PRICE 7/11 


DISTLER MINIATURE MOTORS 


6 volt battery operated 


LASKY’S PRICE 7/11 


short wave bands. 


15% ens. Post and 


P. & P. 2/6. 


ADASTRA 3-3 AMPLIFIER 


Adastra 3-3 amplifier. Three watt output, built to the 
well known 3-3 design with volume bass and treble 
controls, Size Qin. * Tin. x 4in. With attractive 
escutcheon. Ready built. 


LASKY’S PRICE £4.19.6 *«*»- 


AKG. Moving coil stereo headphones. ‘Lightweight 
with ear pads. 7 GNS. per pair. 
FOSTER Stereo moving coil headphones. 
ear pads. P. & P. 2/6 pair extra, 


TRANSISTORS 


All NEW and GUARANTEED 
GET 81, GET 85, GET 86 2/6; 837A, 874P 3/6; OC 45, 
OC 71, OC 81D 4/6; OC 44, OC 70, OC 76, OC ST (match 
pair 10/6) 5/6; AF 117, 00 72, OC 75, OC 170, OC 171, 
00 200 6/6; OC 25, OC 42, OC 43, OC 73, OC 82D ¥/6: 
OCP 71 9/6; OC 28, OG 201, OC 204 15/-; OCG 205, 
OO 206 19/6. 


TRANSFILTERS 


by BRUSH CRYSTAL Co. Available from stock. 


79/6 including 


TO—OIB 465 ke/s. -- “2 kejs. 
TO—OID 470 ke/s. + 2 ke/s. 
TO—O2B 465 ke/s. + 1 ke/s. 6/6 EACH 
TO—O2D 470 ke/s. + 1 kefs. 
TF—O1IB 465 ke/s. 2 ke/s. P. & P. 6d. 
TF—O1D 470 ke/s. 2 ke/s. 


T.V. TURRET TUNERS 


Famous British make 38 Mc/s. I.F. with a few coils. 
Uses PCC84 and PCF80 valves. Less valyes LASKY’S 
PRICE 5/-. P. & P 2/-. (No data or circuit available.) 


MULTI TEST METERS 


All new and unused and complete with test leads. The 
finest imported makes, also by AVO, TAYLOR, ete. 
Write for FREE LIST. 


MINIATURE EARPIECES 


for Transistor Radios. Transparent ear-inserts with 3ft. 


eae! sub-min. jack and socket. Fully guaranteed. Post 
ree, 

OR.5. Crystal high imp............ Bey Cree 5 0 
MR.4. Magnetic low-imp..........2. Post free § 6 


AUTOMATIC CAR AERIALS 


Electrically operated automatically extends and retracts 
at touch of a button. Opens to 72in, Wasily fitted. 
Heavy chrome plated. 12 volt only. LASKY’S PRICE 
£6/19/6. : 


PROMPT MAIL ORDER SERVICE to all parts of the British Isles, the 


packed 


or service man. Price Q/-. 


4W W—106 FOR FURTHER DETAILS. 


Few yards from Praed Street. 
Open all day Saturday. Close I p.m. Thursday. 


Near Daily Express Building. FLEet St. 2833 
Open all day Thurs. Closed | p.m. Sats. 


OFFICE:—207 EDGWARE ROAD, W.2. 


2mins. Oxford Street. Nearest Station, Goodge Street. MUSeum 2605 
Open all day Saturday. Close | p.m. Thursday. 


PADdington 3271/2 


LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 


U.S.A. and overseas. Enquiries invited. We also operate the official purchase 
tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME 
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SUERNEGLYNE 


INCORPORATING STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD. 


% STEREO AMPLIFIERS ~ 


(1) MULLARD ‘‘i0 Plus 10” STEREO AMPLIFIER. 


A High Fidelity design providing up to 10 watts (per channel). Superb reproduction. Fre- 
quency response flat to within 3 dB from 3 c/s to 60 Ke/sat 50 mW. Total harmonic distortion 
at 10 watts 0.1%. Built to the highest technical standards and presented strictly to MUL- 
LARD’S Specification. Two specially designed GILSON ULTRA LINEAR OUTPUT TRANS- 
FORMERS with 20% taps are used. 

KIT oF PARTS £20.0.0. BUILT AND TESTED £24.0.0 


We can also supply the MAIN AMPLIFIER for operation with our DUAL CHANNEL PRE- 
AMPLIFIER; this provides for a more versatile installation and is essential if a low output 
Pick-up is to be used, When ordering specify loudspeaker impedance. 


KIT OF PARTS £27.0.0 BUILT AND TESTED £34.0.0 


(C. & I. 7/6.) 


(C, & T. 10/6.) 


A four-valve design for both STEREOPHONIC and MONOPHONIC operation. Operates 
equally well with any make of Amplifier requiring input of up to 250 mV. 
KIT of parts £12.10.0 BUILT AND TESTED £15.0.0 


(3) THE ““TWIN THREE” STEREO AMPLIFIER. 


Based on a recent design by MULLARD LTD. it is ideally suited for use in PORTABLE 
RECORD PLAYERS for which purpose we offer a specially designed case: it incorporates 
MULLARD ECLS86 valves, separate BASS and TREBLE CONTROLS, PARTRIDGE out- 
put transformer producing up to 3 watts per channel. Frequency response is 40 c/s to 35 


Ke/s. Size 11} x 3 x bin. BUILT AND TESTED £9.0.0 (C. & 1.7/6.) 
To construct a STEREO PORTABLE RECORD PLAYER we offer:— 


Assembled AMPLIFIER with two ROLA 8 x 5in. LOUDSPEAKERS and PORTABLE 
CASE tor £16/10/-. (C. & I. 10/-.) 


(C. & I. 5/-.) 


(4) THE ‘‘ TUDOR” STEREO AMPLIFIER.  « sctt-containea 


shelf mounting Amplifier designed to provide high quality stereophonic and monophonic 
reproduction. Each channel provides a rated output of 6 watts and for monophonic operation 
approx. 12 watts is produced. Separate BASS and TREBLE CONTROLS, The Cabinet is 
finished in black crackle. Size 14 x 8 x 4in. Send for full specifications. 


(5) - PRICE ONLY £15.0.0 


(5) TUDOR STEREO HI-FI SYSTEM. comprising a selt-powered 


AM/FM Tuner, Stereo Pre-amplifier and 12 watt per channel Stereo Power Amplifier. The 
Tuner and Pre-amplifier are housed in matching black crackle finish metal Cabinets for shelf 
mounting, with silver metal dials and matching knobs. SPECIFICATIONS: Tuner—out- 
standing quality providing full VHF/FM Long and Medium waveband coverage, frequency 
range FM 87.5-108.5 Mc/s, AM MW 522-1,630 Ke/s. LW 145-270 Ke/s. 100 mV output 
mains supply 105/240 v. A.C, Valve line-up: ECC85, ECH81, EBF89, EF80, EB91, EM84, 
ECC83. Multiplex outlet provided. Pre-Amplifier—Designed for use with the Tudor Stereo 
Power Amplifier with inputs for most types of Pick-ups, direct play from Tape Heads and ample 
sensitivity for either Crystal or Moving Coil Microphone. . Distortion .1% tape output 100 mV 
from 90 K/ohm source, inputs—Microphone 5 mV, Tape 3.5 mV, R.J.A.A. 4.3 mV, flat 250 mV, 
Tuner 100 mV. Valve line-up: 2-EF86, 4-ECC83. Power Amplifier—14 watts per Channel, 
sensitivity 1 volt r.m.s. for 14 watts output, frequency response +0.5 dB 20 c.p.s. —20 Ke/s, 
Speaker impedance 4, 8, or 16 ohms. Surplus power available for tape pre-amplifier. Mains 
supply 105/240 v. A.C. Valve line-up—2-ECO83, 4-ELS84, 1-GZ34 

ALL FOR ONLY 48 Gns. (. & I. 15/-.) 


%* MONO AMPLIFIERS + 


(6) MULLARD 3-VALVE PRE-AMPLIFIER TONE CON- 


TRO L U N IT. Designed mainly for the STERN/MULLARD range of Monophonic 
Power Amplifiers, but also suitable for any Amplifier requiring an input signal up to 250 mV. 
Five inputs, including one equalised for replay direct from high impedance tape head, and 
one for low output magnetic pick-up, Output for tape record. Separate Bass and Treble 
(6) controls, High Pass Filter 20 to 160 c/s. Low Pass Filter 5 to 9 ke/s. Power requirements— 
250 v. at 6 mA, 6.3 vy. at 0.8 amps, Totally enclosed case silver hammered. Size 114 x 42 x 
4in, Front panel in polished Perspex with choice of black or white. 


KITS OF PARTS £10.0.0 BUILT AND TESTED £13.13.0 


(C. & I. 7/6.) 


(C. & I, 5/-.) 


(7) MULLARD 2-VALVE PRE-AMPLIFIER TONE CON- 


TROL UNIT. Employing two EF86 valves and designed to operate with the 
Mullard MAIN AMPLIFIERS but also perfectly suitable for other makes. Equalisation for 
the latest R.I.A.A. characteristics. Input for Crystal and low output magnetic pick-ups. 
Input (a) Direct from High Imp. Tape Head; (b) from a Tape Amplifier or Pre-Amplifier, 
Sensitive Microphone Channel. Wide range BASS and TREBLE Controls, 


KIT OF PARTS £6.6.0 BUILT AND TESTED £9,10.0 (C. & L. 5}-.) 


(8) MULLARD “‘ 5-10”? MAIN AMPLIFIER. gor use with 
MULLARD 2- or 3-valve pre-amplifiers with which an undistorted power output of up to 
10 watts is obtained. SPECIFIED COMPONENTS AND MULLARD VALVES including 
PARTRIDGE MAINS TRANSFORMER and choice of PARMEKO or PARTRIDGE Output 
‘Transformer. 

Kit oF PARTS £10.0.0 BUILT AND TESTED £13.10.0 (C. & L. 6/6.) 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER $1/6/- extra, 


(9) MULLARD ‘‘5-I0ORC” AMPLIFIER. gm. populan. 9" sno" 
complete incorporating Passive Control Unit providing up to 10 watts high quality reproduction 
with an input of 600 mV. Specified components include new MULLARD VALVES, PART- 
RIDGE MAINS TRASFORMERS and choice of the lates; PARMEKO or PARTRIDGE 
Output Transformers, Surplus power available for tuner. 


KIT OF PARTS £12.0.0 BUILT AND TESTED £16.0.0 
WITH PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra, 


(10) MULLARD ‘'3-3RC.” 4 aian QUALITY AMPLIFIER DE- 


VELOPED FROM THE VERY POPULAR 3-WATT MULLARD “ 3-3” DESIGN. Com- 
plete to the MULLARD specification including PARMEKO OUTPUT TRANSFORMER. 
as pee for 78 and L.P. records plus‘a Radio position. Power to drive a Radio Tuner 
is also available. 


KIT OF PaRTsS £8.8.0 


(8) 


(Cc. & I. 7/6.) 


(C. & I. 6/6.). 


(10) : 


— SSS SSS . 
4W W—107 FOR FURTHER DETAILS. 


BUILT AND TESTED £11.1030 


(2) MULLARD DUAL CHANNEL PRE-AMPLIFIER. - 


INSTRUCTION 
BOOKS AND _DE- 


TAILED PRICE LISTS 
are Supplied Free with 
Kits of Parts but may be_ 


purchased separately if 


required. 

Items 1, 2 and 14, 8/- each; 6 and 13, 

3/6 cach; 7, 8,9, 10 and 21, 2/= each; 

ll, 15 and 20, 2/6 each; 12, 5y/-. 

All Post Free. (Instruction booklet for 
item 19 is same as/item 14.) 


IF YOU ARE 
PLANNING TO 
INSTALL HI-FI 


and uncertain of the type of equip- 
ment to use—our widely experienced 
technica! staff will with pleasure put | 
forward recommendations. State type 
of installation contemplated and approx. 
price level. Credit -Sale Terms are 
available on all equipment over £10. 
Send 8.A.E. for fully descriptive leaflets 
on items of interest and copy of our 
interesting little booklet, “‘ What is 
High Fidelity? ” | 


COMBINED PRICE 
REDUCTIONS 


(a) The KIT OF PARTS to build both 
the ‘*5-10°? Main Amplifier and the 
2-valve Pre-Amplifier.... ¢¢5,15,0 


(b) KIT OF PARTS to build the “ 5- 
10°’ Main Amplifier and 3-Valve Pre- 


a £19.10.0 


(C. & I. 8/6 extra) 


(a) The ‘5-10’ and the 2-yvalve Pre- 
Amplifier both Assembled and Tested 


£21.10.0 


(b) The “5-10 ” and the 8-Valve Pre- 
Amplifier both Assembled and Tested 


£25.10.0 


(C. & I, 10/- extra) 


With PARTRIDGE OUTPUT TRANS- 
FORMER £1/6/- extra. 


(Il) THE ‘* MONO- 
GRAM ” 


A small Amplifier of genuine high 
quality performance. Incorporates 
MULLARD ECL86 Valve, separate 
BASS and TREBLE controls, PART- 
RIDGE Output Transformer producing 
up to 3 watts undistorted output. 


KIT OF PARTS. £4,10.0 
BUILT AND TESTED '£6.0.0 
(C, & I, 3/6.) 


THE “MONO-GRAM” is perfectly 
suited for Portable Installations for 
which purpose we offer-—PORTABLE 
CASE £3/10/-; the AMPLIFIER 
(Kit) and 8 x bin, SPEAKER (£1). 
All for £9 or with ASSEMBLED 
| AMPLIFIER £10. (C. & L. 5/-.) 


The case quoted above will accom- 
modate some 4-speed Single Record 
Units. A larger model for autochange 
is available for extra 10/-. With this | 
Equipment a COMPLETE PORTABLE 9 

RECORD PLAYER can be built for J 
£14. ; 
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(12) STEREO TAPE PRE-AMPLIFIER Model STP-I. 


For use with current TRUVOX, BRENELL or COLLARO “ STUDIO” 3- and }-track Stereo 
Decks. Incorporates Ferroxcube Oscillator, 4-speed Equalisation, Signal Level Meter and 
separate Gain Controls. Includes separate Power Unit. 


KIT OF PARTS £22.0.0 BUILT AND TESTED £28.0.0 (C. & I. 8/6.) 


(13) MULLARD TYPE ‘‘C” TAPE PRE-AMPLIFIER. 


Suitable for most }-track Mono Tape Decks. Incorporates Ferroxcube Push Pull Oscillator 
and 3-speed equalisation. Includes separate Power Unit. 


KIT oF PARTS £14.0.0 BUILT AND TESTED £19.10.0 (C. & I. 7/6.) 


(14) MULLARD TAPE AMPLIFIER Model HF/TR3. 


Based on Mullard’s type “‘ A” design and suitable for most 4-track Mono. Tape Decks.’ In- 
corporates Ferroxcube Treble Inductor, Gilson Output Transformer, and 3-speed equalisation. 
Includes separate Power Unit using PARTRIDGE Mains Transformers. 


kit oF PARTS £13.13.0 BUILT AND TESTED £19.0.0 (C. & I. 7/6.) 


(5) MULLARD FOUR-CHANNEL MIXING UNIT. 


Self-powered Cathode Follower output. Incorporates two inputs for CRYSTAL MICRO- 
PHONES, one for CRYSTAL PICK-UPS anda fourth for Radio or Tape, 


KIT OF PARTS £8.8.0 BUILT AND TESTED £11.10.0 


Alternative Model I/L provides for one input matched for moving coil or ribbon mike £1/1'7/- 
extra, 


(Cc. & I. 7/6.) 


THE NEW STERN DOUBLE FEATURE PRE- 
AMPLIFIER AND JLIO POWER AMPLIFIER 


A new conception in the field of audio engineering by Stern-Clyne development engineers. 
The most up-to-date circuitry is used in the double feature pre-amplifier. It has matched 
inputs for microphone, crystal or magnetic pick-ups and radio tuner and in addition offers 
full facilities for tape recording and high fidelity replay. This unique feature means that 
should you wish to include tape in your hi-fi system at a later date all that is required is a 
suitable tape deck. / 


(16) JLIO POWER AMPLIFIER incorporates the latest triode/pentode 
ECL86 valves in push-pull, PARTRIDGE ultra linear output transformer, PARTRIDGE 
mains transformer and smoothing choke. 10 watts power output, surplus power available 
for tuner. Output impedance 3-7.5-15 ohms, 


17) Kit or PARTS £11.11.0 BUILT AND TESTED £14.14.0 


(C. & I. 7/6.) 


(17) DOUBLE FEATURE PRE-AMPLIFIER. inputs ior micro- 


phone, crystal or magnetic pick-ups, tuner unit, push-button switching for 3 tape speeds 
equalised. Tape erase Bias Oscillator circuit incorporating ferroxcube transformer, Function 
switch, separate bass, treble and volume.controls, level control and Jatest EM87 magic-eye 
level indicator. ‘The pre-amplifier is totally enclosed in a silver hammered finish steel case. 
An attractive Perspex front panel carefully designed to blend in with modern wood finishes 
complete the presentation. 


Kit oF PARTS £17.0.0 


Prices if both units purchased together:— 
KIT oF PARTS £27.10.0 BUILT AND TESTED £33.12.0 


BUILT AND TESTED £21.0.0 (C. & I. 5]-.) 


(Cc. & I. 10/-.) 


(i8) STEREO TAPE DECK WITH BUILT-IN PRE- 


AM PLIFIER. A professional addition to your Hi-Fi Stereo System consisting of 
two basic Units, the Tape Deck and Pre-amplifier, which employs 4 Transistors and 4 Valves. 
The unit will record and playback +-track stereo or }-track mono at either 74 ips. or 3% ip.s., 
both speeds being fully equalised. Features: Track System: j-track 2 channel stereo or mon- 
aural record and playback. Independent single channel recording on either channel while 
playback on other channel. Head Type: }-track 2 channel in-line stereo and associated erase 
heads, Low loss laminated pole pieces. Level Indicators: 2 Meters, 1 per channel. Digital 
Counter: 3 digit tape position indicator. Automatic Stop: When tape runs out or breaks. 
Inputs: Microphone 1 mV (50 K/ohms impedance). Gram/Tuner 50 mV (high impedance). 
Output: (cathode follower). Monitor Sockets: 2x5 Ic/ohms impedance, Audio Output: 500 mV. 
Oscillator: Push-pull 80 ke/s. §/N Ratio:—45 dB or better at 72in. tape speed. Separation: 
45 dB or more between stereo channels. Frequency Response: 40 to 15,000 cyeles per sec, at 
74 i.p.s., 40 to 9,000 cycles at 3} i-p.s. Single Motor: 4-pole heavy duty induction type. Power 
Supply: 240 v. A.C. 50 cycles. Size: 6} x 102 x ‘l5in, Tape Size: Up to 7in. Line-Up: 4- 
93B173 transistors, 2-12AT7, 1-12AU7, 1-12BH7 Valves. 

PRICE 42 Gns. 


(C..& I. 15/-.) 


(19) MODEL CR3/S TAPE RECORDER. Incorporates. the HF/ 
TR3 Mk. If Tape Amplifier (described above) and the Collaro ‘‘ Studio ” Twin Track 3-speed 
Deck operating at 1jin, 3fin. and 7}in. Complete with Microphone and 1,200ft. Tape. 

KIT or PARTS £33.8.0 BUILT AND TESTED £43.0.0 (C. & I. 15}-.) 


(20) MODEL HF/G2R PORTABLE TAPE RECORDER. 


Incorporates the latest Garrard “ Magazine » Tape Deck and Matching Amplifier based on the 
successful MULLARD TYPE “ A” DESIGN and specifically developed to operate the GAR- 
RARD DECK. PRICE INCLUDES THE GARRARD TAPE MAGAZINE and 4in. SPOOL 
OF DOUBLE-PLAY TAPE. A Twin Track Recorder operating at 3iin./sec. providing up 
to 1 hour 10 mins. playing time. The outstanding features being excellent performance and 
simplicity of operation. TIneorporates EXT. SPEAKER SOCKET, also operates as independent 
amplifier. for direct reproduction from P.U. Mike or Radio Tuner. Weighs only 22 lh. 

(ORIGINAL PRICE £33.) now onty 22 Gns. (G. & I. 10/-.) 

Microphone 35/- extra. 


Model HF/G2R IS ALSO AVAILABLE LESS CABINET AT 19 GNS. (C. & I. 10/-.) 
A complete Tape Recorder Chassis ready for easy fitting into cabinet. Microphone 25/- extra, 


4W W—108 FOR FURTHER DETAILS. 


_Assembled with — deck 


battery required. 
AMS (as illustrated), phono sockets in 
and phono plug out. AM®5 Standard Jack 
sockets in and Standard Jack plug out. 


HI-Fl PORTABLE 
TAPE PRE-AMPLIFIERS 


ready to use incorporating our Type 
“C” TAPE PRE-AMPLIFIER and 
choice of Tape Deck in attractive 
portable carrying case. 


(T.11) COLLARO STUDIO 3- 
speed deck £40 


(T.1) BRENELL Mk. 5 Series, 
Series IT, 3-speed deck . £63 


(7.12) 
deck 


(C. & I. 15/- extra.) 


COMBINATION 
TAPE UNITS 


All our Tape Units can be supplied 
specially matched to any Tape Deck 
such as Collaro, Brenell Mk. 5 Series II, 
also the Wearite. Specimen prices as 
below. 


STP-1 Pre-amp. with Collaro. Studio 
Tape Deck. 4 

KIT £386. ASSEMBLED £492. 
Assembled with track switch fitted, 


£44/2/-. 

STP-i with Brenell Mk. 5 Series IE 
with Track Switch fitted. 

KIT £68/4/- 
STP-1 with Brenell Mk, 5 Series IL 

4-track Deck. 

KIT - £74/15/- 
Type ‘**C? Pre-amp. with Collaro 


Studio Tape Deck. 

KIT £24/10/-. ASSEMBLED £30. 

Assembled with deck wired and matched 
£32/2/-. 

Type ‘‘ C ’? Pre-amp. with Brenell Mk. 5 

Series IT Deck. 

KIT £46/11/-. ASSEMBLED £53/1/-. 

Assembled with deck wired and 


matched £55/3/- 
HF/TR3 with Collaro Studio Tape Deck. 


KIT £24/3/-. ASSEMBLED £29/10/-. 
wired. and 
£31/12/- 


HF/TR3 with Brenell Mk. 5 Series IL 
Deck. 


KIT £46/4/-. ASSEMBLED £51/11/-. 
Assembled with deck - wired and 
matched ‘ £53/13/- 
Carr. & Ins, 15/- on above units. 4 


Send §.A.E. for comprehensive price list. 


matched 


PLUG-IN AUDIO MIXER 


An extremely versa- 
tile two-channel mixer 
with individual volume 
-controls. Plugs into 
single high impedance 
input. Suitable for 
Tape Recorders, Am- 
> plifiers, ete. NO 
Two types available: 


ONLY 
15/- P.& P. 1/6. 


(21) Mk. I “‘FIDELITY”’ 
F.M. TUNER UNIT 


An attractively presented Unit’ incor- 
porating MULLARD PERMBABILITY 
TUNING HEART and corresponding 
Mullard valve line-up. - Very suitable to 
operate with our Mullard amplifiers. 


KIT OF PARTS £10.0.0 
BUILT AND TESTED £14.5.0 
(O. & L 5/2) 


Sa 
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THE MINICO JUNIOR 
TRANSISTORISED 
TAPE RECORDER 


Record any- 
where anytime. 
A truly port- 
able versatile 


POCKETCORDER AMAZING PURCHASE ! 

TRANSISTORISED FULL FEATURE HIGH QUALIY 
RECORDER MAINS PORTABLE 

Why be TAPE RECORDER Model MTR2 


bothered 
: COMPLETE 
with wai) ONLY 22 Gns. (C. & I. 15/-) 


notepad? Recorder with 


Take af or H.P. Terms £4/14/- DEPOSIT (Plus C. & I.) a difference, 
Pocket and 12 monthly payments of £1/13/9. x ne Ree “ 
Corder 3 sitive rysta 
: NOW YOU CAN AFFORD A PROFESSIONAL TAPE RECORDER. Mi 1 ; 
with you} JUST LOOK AT THESE STAR FEATURES:— atin ania aie 


on those 
Zip Carrying 


5 business | ¥%* Two speeds, 1 fin. and 34in, (fully equalised). y¢ Output 4 watts! % Twin Track. > 7in* 
trips, the mighty Midget is ideal. Simple x din, Elliptical Speaker. 4 Push button controls. 3 Separate tone and- volume controls. Strap which leaves’ both hands free to 
to operate, a unique 4-way push-button | % Takes*up to 5in. spools. 4% Frequency response: 1Zin.—70 to 6,000 ¢/s; 32in.—50 to j operate your Cine Camiera, the Microphone 
Switch for record/piayback, etc., and J 12,000 c/s. >. Inputs for Radio, Mike and Pickup. > Output sockets for Headphones and |} can be removed for office use as a Dictating 
remote control switch built into micro- | Extension Speaker. 4 Instant reset tape positioning indicator. 4 Magie eye record level |] Machine or for Parties. Outstanding 
phone ensures complete ease of operation. } indicator. y Attractive two-tone sturdy case with carrying handle and zipped cover. ye ‘A.C. § quality of reproduction and- tone, up to 
Fully adjustable speed through the life of | Mains 110/240 vy, Absolutely complete with all accessories including Moving Coil Microphone § 45 mins. playing time, twin track and 
Batteries and the volume and Tone from | with table stand, full 5in. reel of tape and spare spool, recording Jead, spare drive belt, ete. |] operating on 4-14 volt Half-Pen Batteries. 
the 2hin. internal speaker is outstanding, | <= Robust. Metal body, size 64x44 x 2Qhin. 


All accessories included such as Leather } i ” : weight 33 oz. Usual pricé 16. gns, - 
Case, Accessory Case and Crystal Ear- THE ‘“‘MIDLAND TWIN SET OUR PRICE £6 19 6 

i 6 ‘3 jogs as « le 
Piece, Tape, Batteries and Microphone, no | Consisting of F.M, TUNER and matching AMPLIFIDR. beautifully finished in two-tone beige co ae Al 


other extras required. Up to 34 mins. | with chrome knobs, trimmings and feet. Designed to comply with the modern day requirements 
recording time, operates on 1-9 volt. PP3 for shelf mounting equipment. ‘; 


and 2-livolt U12 Pen Batteries. Size 2 
PRICE THE SINCLAIR SLIMLINE 


Complete with Microphone, Tape. and 
Battery. ; 


5tx4x2in. Weight 24 ozs. SPARE 
2rin. empty spools ]/= each; 2tin, 200ft. 


L.P. Tape 5/-. § A new 2-TRANSISTOR printed circuit 
PRICE 12 Gns. “t a 264 Gns : pocket radio. Completely portable—the 
P.& P. A/-. smallest ever—only 2#in, x 1gin. x fin, 
PLUS C. & | Uses Micro-Alloy Transistors and with 
10/- built-in ferrite aerial will receive all 
iy stations on M,.W.—B.B.C.—208, ete. 
TH E N EW Cc HASSI Ss Specifications: vee to assemble—no alignment problems, 
F.M. TUNER. Frequency coverage 88-108 me/s. Output 0.7y. Sensitivity 42 db/0.lv. Self _ required components, including 
PUNCH SET powered. Mains supply 200/240y. A.C. Automatic frequency control. Incorporates 1-RF ] earpiece. ONLY 49/6 Z 
stage, 1-IF stage, 1-Limiter stage and 4 modern miniature valves and 2 diodes. P.& P. 1/6 


Five of the most used | AMPLIFIER: 4 watts undistorted output Separate Bass and Treble controls. Volume/On/Off | All parts sold sepayately. 
Hole Punches made of J control. Inputs for tuner and crystal pickup. Output impedance 4, 8-and 16 ohms. Incor- 


the finest hardened J porates 4 modern miniature valves. Dimensions of each unit 33in. x 122in., x 7iin. Whe 
steel, will save hours | (Regret these items cannot be supplied separately) : 
of tedious hand 


labour, suitable for 
neal Pate INEXPENSIVE TAPE RECORDER ! TAPE BARGAINS ! 


fin, lin, 13,in.,] LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Incorporating Record Interlock 
p és Lever, 3 motors, 1%, 33. 74 i.p.s., takes Jin. spools. Push button-controls. NEW LOW PRICE nie BEL-C LEER ” 


complete with Tommy Haan 

‘ “2 e OF £10/10/- ONLY plus 7/6 P. & P. Usual H.P. facilities. . 
Ae Oe FOR THE FIRST TIME IN THIS COUNTRY 
and Zip Fastening Carrying Case. NEW TAPE RECORDER AMPLIFIER TYPE | CANADA’S HI-FI MAGNETIC RECORD- 
PRICE 49/6 xe 8811-V. Sub-assembled—anyone can build. | ING TAPE—MADE BY ‘“‘ BEL CLEER ” 

BIC Eye E. Bib. Printed Circuit, all components mounted and || OF CANADA. 

dip soldered. Already tested. Each lead cut i i J 
to length. All that is required to complete the | Following sizes available—others to 
tape recorder is for a few components to be | follow. BRAND NEW—NOT S8UB- 
mounted in the cabinet and the free end of the | STANDARD. u 
leads soldered to terminals which are clearly | High grade acetate base. Attractively 
marked, everything supplied, all you need is boxed fitted leaders; fully guaranteed. 
solder iron, pliers and screwdriver. Valve | in. 600f. 12/6; din. 900ft. 15/-. 
line-up: EF86, ECC83, 2 x EL84, BZ81 and 4 5iin. 1.200%. 18/6. Tin. 1,200ft. 18/6. 
EM34 magic eye. Monitoring facilities, output | 7i. 1,800ft. 25/-. 


RECORD PLAYERS 


GARRARD Model SRP10 Single Record 
Player fitted with high output crystal 
pick-up, £5/9/1. 


THE NEW GARRARD “ AUTOSLIM * socket for feeding to high quality amplifier “LAFAYETTE ” 
4-speed Autochanger with crystal pick- : nQUA Ee can be used as “ SENG WAGGE oan for record 
up, £6/10/-. reproduction. Ei LISING ON TWO SPEEDS. OUTSTANDING UE AT £11/11/- AMERICAN RECORDING TAPE, MYLAR 
GARRARD “ AUTOSLIM DE LUXE” plus 2/6 P. & P. including all necessary instructions. BASE. Brand new and boxed. Fully 
4-speed Autochanger, incorporates tran- | ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE. Suitable for above amplifier | guaranteed. 
scription Pick-up Arm, £11/8/-. and Collaro Studio deck, Fitted 9in. x 5in. High Flux P.M. speaker for high quality reproduc- 32in. 6008. 11/63 5in. 1,200ft. 15/-. 
THE COLLARO “60” 4-specd Auto- tion. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced mics. and stands ] 7in. 1,200ft. 15/-; Tin. 1,800ft. 20/-. 
Ghativer iain with. Cisne edrtridée on request. The above 3 items purchase at one time SUPPLIED CARRIAGE PAID. Tin, 2,400ft. 27/6. 
£6/19/6. : Oa co oeane ie eae STUDIO DECK AS ABOVE FITTED WITH HI-FI FOUR pater aderersio= Keon Bs 

, ae Pas C EADS. PRICE £13/19/6, plus 7/6 P. & P. Four track heads supplied separately, ritish manufacture, ‘olythene. ~ 3in, 
BSB. Model UA14, a 4-epeed, Mixer || complete with mounting bracket for Studio Deck at 92/6 pair, plus 2/6 P. & P. 150ft. 3/6: 3in. 240ft. 5/6; 3in. 300ft. 8/-. 


Autochanger with crystal pick-up, 

$5/19/6. TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but four-track, suitable for hii | P+ © P- Gd. per spool, 3 or more post free, 
The new GARRARD Model 4HF Hich J 20% tack heads. Price $12/12/-. P. & P. 2/6. Sein, 2001 ee eee 
Quality Stile. Redard: Player fitted with | N-B: Four-track deck and amplifier tit the above case without any modification whatsoever, | PLASTIC SPOOL CONTAINERS for spool 


1 ; : F 25 a izes: 5in. 5 Stim. Qf-3. Tin. 2/3. 
the latest T.P.A. 12 pick-up arm and | PRE-AMPLIFIER KIT TYPE 8312-CP, Complete high quality pre-amplifier kit for use with | S!2°s: Sin. 1/65 Stim. 2/-; Bi 
G.C.S. crystal Cartridge, £16/17/6. Collaro Studio Deck, Price $8/8/-, plus 2/6 P. & P. PLASTIC TAPE SPOOLS. Best quality. 
i Qhin. L/-: 3in. 1/8; Fim B/-; din. 
PHILIPS Model AG1016. A 4-speed 
HI-Fl STEREO HEADPHONES 


'-; diin. ; Tin. 2/6. Any single 
Player which can be operated both 2/-; 53 2/3 2/ 


item plus 6d. P. & P. Orders over £1 
manually and automatically. Suitable post free. J 


for Mono or Stereo operation, £12/12/-. | For the connoisseur who requires perfection. Each Earphone 
Carriage ani insurance on each aboye 5/- f Consists of a 2in. Dynamic Loudspeaker with a full frequency THE 
extra. i range, fitted with foam rubber Ear Pads for added comfort, 


DUVIDAL 
TWO-WAY 
TWO 
TRANSISTOR 
BATTERY 


to keep out noise and to maintain an excellent bass response. 
The resistance Junction box with change-over switch provides 
simple transfer from Phones to Speaker. Specifications: 


ome Frequency Range 25-15,000 c.p.s. Input Impedance—16 ohms. 
WE CAN SUPPLY ALL GOMPON- Power Rating—} watt. Weight—13 ozs. PRICE 5 Gns, 


P. & P. 2/6. Junction box 15/- extra. 
ENTS TO CONSTRUCT THE ER Sera OR IDR cae 


NEWMARKET STEREO STETHOSCOPE HEADSETS INTERCOM 
Enjoy personal listening in absolute comfort with the new lightweight Stethoscope Headsets r J 
TRANSISTORISED suitable for stereo or monaural. Magnetic low impedance. Complete with Gtt. of Cable and |, A completely Portable Intercom ideally — 
Sterco Jack Plug. PRICE 95 P.&P1/6 suitable for the office or as a Baby Alarm 7 
TRANSFORMERLESS B /- —being battery operated it is completely 
a safe. Two-way calling 
PUSH-PULL ACOS MONAURAL STETHOSCOPE HEADSETS pelea ti 
Suitable for Tape Recorders, or monitoring tape recorders, 100 ohm. pie Prthinns tr e7 ry 
3-WATT AMPLIFIER impedance magnetic, ‘Complete aba lead e Wat 12/6 pier waste a 
Repo (Originally 21/-.) OUR. PRICE / Replactnenk (tC 
as described in December issue. Battery costs only” 
Send S.A.E. for component MONAURAL STETHOSCOPE HEADSETS 2/6. Complete with 
"price list. Suitable tor Radio" Tape Recorders, or monitoring tape recordings, battery and 25 yds. 


magnetic low impedance or Crystal High impedance. Complete 10 P.& P. 
with 4ft. of lead and miniature Jack Plug. PRICE 1/6 


lead and: plugs. 69/6 
P.& P.3/6.  ™] Ge 
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NEW LOW PRICES—NOW YOU 
The"HIGHWAYMAN” 


OUR QUALITY CAR RADIO TO 
BUILD YOURSELF AT A NEW 
LOW PRICE. 
x Attractive styling. *% Push-pull output. ~% Three 
latest Mullard transistors plus valve types EBF83 
and ECH83. + No buzz, high output and sensitivity. % Printed 
circuit (latest type). 


baffle. 
fingertip control. 
fit any make car (positive earth only). 


Special inclusive price of 
All parts available separately. 


SPECIAL 
CHASSIS BARGAIN! 


Latest printed circuit, THREE WAVE, 
Long, Medium and Short. Extremely 
sensitive, ferrite rod en jal. 4 watts output. 
Valve line- -up: ECL82, EZ80, EBF89, and 
ECHS1. Tape and gram inputs. Tone 
eontrol. Attractive dial (size 12} x 4fin.) in 
maroon with gold lettering. Overall chassis 
size 123 x 4} x 7hin. high. A.C. 200/250 v 


Fully guaranteed £9 19 6 
= s 


SPECIAL PRICE 
H.P. available, 


Plus 5/- P. & P. 
THE «AIR KING” 


Our highly — successful  six-transistor 
luxury. portable with the “SLIM Line ” 
Jook. To build yourself, with printed 
circuit chassis for reliability and simplicity 
in construction.- May be used as car 
radio, with full M.W. and L.W. coverage, 
LOOK AT THESH FEATURES: 

+ 500 milliwatt output to high flux 7x 
Siin. high fidelity loudspeaker. > Six 
selected MULLARD TRANSISTORS in 
latest supersentive circuit plus germanium 
fliode. + Compact size only 9} «x 3% x 
6hin. high. Attractive three-tone 
eabinet, black, dark grey, and silver grey 
with gilt control knobs and all gilt fittings. 
%& Co-ax. socket for car aerial. y& Brand 
new guaranteed components. yy Push- 
pull output. + Automatic volume control. 
% Long-life battery. ye Super-sensitive 
internal ferrite rod aerial. Special in- 
elusive be eT all required components. 


piusP. ¢ v4, 27.19.6 


Alignment service available. Full assem- 
bly details and individually priced parts 
list, all of which are available separately. 
Price 1/6, post free. 


ANOTHER 
NEW BRANCH! 


OPENING SHORTLY AT 
20-22, WITHY GROVE, 
MANCHESTER 4. 
The finest selection of Hi- 
Fi Equipment and a fully | 
comprehensive range of j 
components etc., for the 
Do-it-Yourself enthusiast. 


yc Medium and Long Waves. 
%& Extremely low battery consumption (less than } amp.). 
> 12-volt operation. + Compact size, measures 
only 77 x Qin. deep. > Easy assembly, supplied with dial and drive already mounted. 


Only £7.19.6 


Individually priced parts list and comprehensive instruction booklet 2/6 
(Dedueted from’ cost if complete parcel purchased later.) 


CAN AFFORD A CAR RADIO! 


ee y D 


THE “TRAVLER” MK.II 


Introducing our new ready built transistorised 


ear radio for only 91 Gns. west 


including 7 x 4in. speaker fitted to baffle, fixing 
brackets, filter unit, all nuts and bolts with fitting 
instructions, 
H.P. Terms: £2/19/6. deposit (plus P. 
and 7 monthly payments of 22/6. 
STAR FEATURES: 

+ Handsomely Styled. 4 Mullard Valves and Transistors. * Push Buttons. > 1) watts 
Output. > Long and Medium Wavebands. »% Quality Speaker (E.M.I.). ye Easily Fitted 


+ Radio Luxembourg (and many other foreign stations). 12-volt Positive Earth Only 
(applies to 99.8°% of cars on the road). + Dimensions 7x2 Tin. depth. 

Optional extras: 3-section chromium plated w eatherproof telescopic aerials type 1 17”/44” 
19/6. Type 2, 2”/43” 29/6, both plus p: & p. 2/6 if purchased separately. 


THE HE-40 4-BAND COMMUNICATION RECEIVER} MULTI-METER 
BARGAINS 


MODEL TK20A 


Size 33 x 2b x lin. 
Meter size 2§ x ljin. 
Sensitivity 1,000 0.p.v. 
on both A.C. and D.C.! 
A.C. and D.C. volts 


Look at these features:— 


& P.). 
* 7~4in. high flux p.m. speaker and 
* Push button for 
* Easy to 


Plus 5/- P. & P, 
post free. 


Completely built and ready to go. High 
sensitivity Superhet receiver covering 550 
Ke/s-1,600 ke/s, 1.6 Mc/s-4.4 Me/s., 4.4 Me/s- 
11 Me/s, 11 Me/s-30 Me/s. Hleetrical band- 
spread tuning. -Slide-rule type tuning dial. 
Internal ferrite rod aerial for Medium wave- 
band reception and a 59in. 10-section chromium 
plated telescopic whip aerial for the Short 
wave bands. Sockets for optional outdoor 


aerial, Internal monitor loudspeaker. Latest 0/15, 0/150, 0/1,000 
modern miniature B7G bass valves. Headphone socket volts D.C. current 
(may also be used for external Joudspeaker), ANIL, BFO. 0/150 mA, Resis- 
Receive/Stand-by switch. Built-in “ 8” meter 220/240 volt A.C. mains, 50-60 cyele operation. tance 0/100K, Com- 


Handsomely styled cabinet with grey crackle finish and handsome front panel, with chrome 
and satin chrome fittings. Size 13$ x 8} x 5gin. Wet. 11}]bs. A comprehensive instruction 
manual is supplied. An ideal receiver for the radio amateur and Short wave £94 1 5 0 
listeners of all ages, Send §8.A.E. for leaflet. Carr. & Pkg, 12/6, a a 


plete with test prods. 
battery and full in- 
structions. OUT- 
STANDING VALUE 


AT ONLY 
Plus1/6 P.& p 39/6 


THE HE-30 4-BAND COMMUNICATION RECEIVER MODEL TKS50 
Size 5 x 3h x Lin. 
One of the finest general coverage bandspread | 1,000 ohms per 
Receivers available at this price. Covering} yolt. D.C. current: 
550 ke/s-1,600 ke/s, 4.8 Me/s-14.5 Me/s, 1.6 Me/s-} 4-950 mA D.C. and 
4.8 Mc/s, 10.5 Mc/s-30 Me/s. Mluminated slide} 4.¢. yolis 10,250, 
rule dial calibrated every 5 ke/s on 80 and 40] 500 and 1,000 v. 
metres. Edgewise S-meter, 0-100 logging scale} Resistance: 0-10K, 
coverage from 0.55-30 Mc/s. 8 valve plus Recti-] 9-100K. Complete 
fier Superhet circuit, RF stage with an Aerial] yith test prods, eg 
Trimmer. 2- IF stages, BEO control. Q- battery and full 


multiplier. Controls: Function Switch, Audio 
Gain, Selectivity (Q-multiplier), Frequency 
(BFO), Band Selector, IF gain, Trimmer, AVC- 
MCV Switch, ANL Switch, Main Tuning, Band- 


instructions. Out- 
standing buy at 


57/6 


Plus 2/6 P. & P. 


MODEL 200% 20,000 OPV 


RANGES: A.C. 
VOLTS: 10, 50, 
100, 500 and 
1,000 volts 
(10,000 _ o.p.v.). 
D.C. VOLTS: 5- 
25, 50, 250, 500 
and 2.5K (20,000 
O.p.V.). D.C. 
CURRENT: 0-50 
mA, 0,25 mA, 0- 
250 mA. RE- 
SISTANCE: 0-6k, 
0-6 meg. (300 
ohms and 30 Ek 


*s 
Se 
2 
S 
% 

=e 

‘y 
= 


60 dB at 10 ke/s, 0.8 ke/s at 6 dB (with Q Multiplier), IF—455 ke/s, External P.M. Speaker 
reqd, 4 or 8 ohms impedance. Output 1.5 watts. 8 modern Miniature B7G Bass Valves and 
5Y3 Rectifier. Size 15 x 10 x 7#in. Grey crackle finish. For operation on A.C. mains 220/ 


240 v. 50/60 cycles. ee 40 Gns 
a 


Full instructions and circuit diagram supplied, 
Carr. & Pkg. 15/-. 


VISIT YOUR NEAREST 
STERN-CLYNE BRANCH 


ab tre 


scale), CAPACITANCE: 10 pf 
LONDON to .001 mfd, .001 nae to .1 mfd. 
DECIBELS: —20 to +22 dB. A fully 


guaranteed pocket size haeter, knife edge 
pointer top quality, supplied complete 
with test prods and full operating instruc- 
5 in Sire D 

tions at £5.5.0 ONLY Post free. 


x lin. 


18, Tottenham Ct. Rd., W.1. 
23, Tottenham Ct. Rd., W.1. 
309, Edgware Road, -W.2. 

109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturday. 
162, Holloway Road, N.7. NORth 8161/5. Half-day Thursday. 
9, Camberwell Church St., S.E.5. RODney 2875. Half-day Thurs. 


CROYDON : 


12, Suffolk House, George St. 


BRISTOL: 


26, Merchant Street, 


MANCHESTER : 


10, Withy Grove, Manchester, 4. 


MUSeum 5929/0095. 
MUSeum 3451/2. 
PADdington 6963. 


Half-day Sat. 
Half-day Thurs. 
Half-day Thurs. 


Actual size 44 x 3} 
MODEL 500 


30,000 OHMS PER ; 
VOLT. 9-range D.C. 
voltage to 1 kV, 7 
ranges A.C, voliage 
5 ranges 
current to 
12 amp., 8 ranges 
resistance to 60 meg. 
Incorporating in- 
ternal -buzzer for 
audible warning of 
direct shorts and 
blocking condensers 
for A.F. output, 
pees —20, -+56, Measurements 

5. x 23in, Outstanding value at 


35 X 65 


‘£8. 19. 6 H.P. available. 


LEATHER CARRYING CASE 
for Model 500. Price 30/- only. 


MUNicipal 3250. Half-day Weds. 


Bristol, 1. Bristol 20261. Half-day Weds. 


BLAck Friars 5379. Now open 
6. days a week. 


MAIL ORDERS AND ENQUIRIES TO: 


Dept. W.W., 162, Holloway Road, London, N.7.. NORth 8161/5. 
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2,000 OHMS PER VOLT | 20,000 OHMS PER VOLT 
MODEL TP-10, Reads A.C. | MODEL TP-5§. Reads vol- 
and D.C. volts up to 1,000; tages up, to 1,000 D.C. at 


y _ | 20,000 ohms per’ volt and 
D.C. current to 500mA; Re: ‘A.Ge at 10.000 o.p-va) D.C. 


sistance to 1 Meg.; Capaci- | cient to 500mA; Resistance 
tance to 1yF; Decibels from to. 10 Megs; Capacitance to 
—20 to +36; Output jack | 0.145; Decibels from —20 to 
for Audio measurements. | +36. Size: 3} x 5% x lfin. 
Size: 3}x5x1hin. £3/19/6. | £5/19/6. 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Me/s. Complete with correct Calibration Chart. First- 
class condition. Battery operated and portable. Size 11 x 
8 x Thin. ONLY £3/19/6 (carriage 7/6). 
DOUBLE BEAM TRANSISTORISED 
OSCILLOSCOPE INSULATION TESTER 
One handed operation, no 
TUBES cranking of generator. 3 test- 
Another purchase of Jing voltages 100, 250 and 500, 
Type CV 1596, equiva- }to measure up to 500 Megohms. 
lent to Cossor 09D as | Complete with Bas eee 
used in Oscilloscopes by | Sse and test leads. ) 
Cossor (339. series). and £17/10/0. Illustrated details on 


30,000 OHMS PER VOLT | Hartley & Erskine (I3]' 1” 
MODEL 500. Reads voltages series), Listed £12. 

up to 1,000 D.C, at 30.000 ohms 7 P 

per volt and A.C. at 15,000 PANE onge 25/ - 
o.p.v.; D.C. current to 12 amps.; (carriage 5/-) 
Resistance to 60 Megs.; Decibels 
from —20 to +56; Incorporates 
internal buzzer for audible 
warning of direct shorts and 
blocking condenser for AF 


METERS 


PANEL METERS 


25 microamps D.C. 23in. Proj- 
circular 59/6. 50 microamps D.C. 
2hin. Flush circular, 59/6. 100 micro- 
amps. D.C. 2}in. Flush circular 39/6. 
200 milliamps. D.C, 24in, | Flush 
cireular, 12/6. 40 amps. - D.C. 2in, 
Proj. circular, 7/6. 300 volts A.C. 
2hin. Flush circular 25/-. 500 volts 
A.C, 2hin. Flush circular, 25/-, 


AMERICAN DESK 
TELEPHONE com- 
plete with handset. Non- 
dial type, but has internal 
bell. Ideal for extension | HIGH FREQUENCY A.C. 
or inter-com, VOLTMETER . 
BRAND NEW, ONLY | A First Grade Moving tron 
30/-. (Post 4/-. Instrument. with 6in. Mirror 
———"_ Scale, reading up to 150 volts ‘A.C. 
ACOS 39/I STICK | at 400 and 1,200-2,400 cycles. 
MIKE with screened | In substantial Oak case with 
lead and table stand, | removable lid, overall size 84 x 
ONLY 32/6. (Post 1/6). | 8¢ x 53in. Made for the Air 
Ministry by Everett Edgcumbe, 
CRYSTAL DESK and in perfect order. Brand 
MIKE with screened | New and Unused. 
lead and built-in stand. ONLY £5. 0. 0. 


MINIATURE MO- 
TORS. Idealfor models. 
Operate on 5-6 v. D.C. 


output measurements. Size | Sizel2 > Iyqin.,.plus 2in. Can also be supplied for 50 cycles, 
38 x 6% x 2tin, $9/19/6. | Spindle. Brand new 5/-. ONLY I5/-. (Post 1/6). | ise either 0-150-or 0-300 volts. 
PCR COMMUNICATION RECEIVERS HETERODYNE FREQUENCY METERS TYPE LM14 


ilips. One of the Army’s most versatile and 
Leal ice sei or bate 7 fie, using 6 British 1.0. type valves. Large| Frequency range 125-20,000 ke/s in 2 bands. This is the United States Navy Model 
i 5 : lib BAS dial. Flywheel tuning with locking of the well-known BC.221 Frequency Meter, but has many additional features. which 
180 degrees illuminated and_ calibra . \ Band Rep mee increase its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 
device. Aerial trimmer. Tone and volume controls. Ban ppwitch. Front) .ccuraey and in addition it is fitted with an Internal Modulation switch to allow use as a 
panel jacks for speaker or phones. In black metal case, size 17” L x 8” H x 10”) sional Generato :. Size only S}in. x Sin, x Shin. Full information on request. - : 


D. Model PCR2 covers 6-22 Mc/s, 200-550 metres, and 850-2,000 metres, 


hort Wave Bands. 2.0-7.0 Mc/s 
sens eps ck ren eee ge tos esl rare Bathe cs HONEY: pels COSSOR TYPE 1035 DUUBLE BEAM OSCILLOSCOPES. A few only of these modern 
mck trons Bi rane irae iaee ye Every receiver aerial tested before scopes, overhauled and in periect order ONLY £45, Further details on request, 


. Add 10/6 . both dels: Des) on tee tinea ae toe wo nen cas ON eee ee na ee ae 
St oe oe oe EXTERNAL HARRIS ELECTRONICS (LONDON) LTD. 
Power SUP OME “COMPONENTS | 138 GRAY’S INN ROAD, LONDON, W.C.1 Telephone TERminus 7937 


INTERNAL PACK for 200/250 v. A.C. at Please include carriage costs on ALL items. f Open until I p.m. Saturdays. 
extra cost of £2. S.A.E. for illustrated leaflet. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross. 
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AERIAL MASTS 


20FT. TELESCOPIC MAST. NEW all steel tubular 
4 section Masts suitable for Roof or Wall fixing, as well 
as Base location, can be extended to full height or locked 
at any position by special Roller Cam locking rings. 
Drilled plate at the top allows for guying if necessary. 
Bottom section approximately I+in. diameter, Copperised 
and Sprayed finish. Weight l6lb. 


Price £5.0.0 Carr. 7/6. 


40FT. TELESCOPIC MAST. New Tubular Steel Mast, 
with guying points at top of each section. Each 8ft. section 
is locked in extended position by a Steel Pin. Bottom 
section 2zin. dia. Ideal for Roof or Wall fixing, or sunk 
into Cement Base. Sprayed anti-corrosive finish. Wt. 38Ib. 


Price £10.0.0 carr. i26. 
LIMITED QUANTITY 36Ft. BRASS TELESCOPIC MAST 


COMPLETE WITH BUILT-IN HAND WINDING ¢ 
WINCH FOR EASY RAPID EXTENSION. Finest | !t is a 4 frequency channel set, crystal controlled 38-40/40-42 Mc/s., 
quality. Non-rusting. Bottom section 24” dia. Winds and operates from a Standard Dry Battery—H.T./L.T. 90 v./1.3 v. (i.e. 
down to 9ft. One of the best masts ever produced. Vidor L5537). 14 of the ‘current series of B7G valves are employed : 


. 1-3A4, 6-IL4, 4-IT4, I-1S5, 2-1A3. Each in fi iti 
Price £35.0.0 Carr, 30/- Special quotations for quantities. Se eRe ar et 


LATEST miniature | 


WALKIE TALKIE 


“88 ’? set—Produced to exacting specifications by 
leading manufacturers E. K, Cole & Co. 


Only 4 


; 


‘TELEPHONE 
HAND N°11 


SUPPLIED 
COMPLETE 
WITH VALVES 
& GRYSTALS 
Details & Prices of 
all Accessories 
supplied on request. 


This Transmitter/Receiver 
weighs only 54lb. (ap- 
prox.) and measures 
3zin. x 54in. x 9din. 


| ax ey a) Ga te Dept. (WW3) IRONGATE WHARF RD., PRAED ST., LONDON W.2_ 
PADDINGTON 2233/4 
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NEW TEST EQUIPMENT | 
WORLD FAMOUS “SL/IDUP” TRANSISTOR MEASUREMENT RANGES: 


Ico (icbo) and the reverse current 


VARIABLE TRANSFORMERS | TESTER sles 


PNP & NPN—0—50uA (IA per 
scale) 

POWER—0—ImA (20HA per 

scale) 

B5-200 (5 per scale) 

Bias current— 

(JImA on PNP & NPN) 

(5mA on POWER) 


20.9-0.995 (from 8 =-* ) 
tea 


Output: 0-260 v. 
Input: 230 V.A.C. 50/60~. 


A SHROUDED FULLY 
VARIABLE TRANSFORMER 
FOR BENCH OR PANEL 


MOUNTING. Terminals: Spring Sockets 
and Screw Terminals. 
Meter: 4in. 50uA moving coil. 
Size and Weight: 8in. x 4in. x 


2.5 Amp. ... £5.17.6 | Size and 
. £9 17 a) Powered by Pen-cells. 
5 Amp. at £9 # 0 ; 0 Medel AT-I = 5 Reading accuracy +- 3% 


ped 2 NED achat dae) ME SAIS SE at 
10 Amp. .. £18. 5.0| TRANSISTORISED MEGOHMETER 


BATTERY OPERATED. 500 v.-1,000 
20 Amp. ...£32.10.0 


~ Inset shows 
latest type 
brush = gear 
providing 
| volt varia- 
tion. 


Megohms. 

This most advanced insulation and 

continuity tester incorporates these 

outstanding advantages: 

yk One-handed push-button opera- 
tion. 

* 4in. A.C.-D.C, Voltmeter with 
fine Zero adjustment. 

> Stable and accurate readings. 

ye Easy-to-read scaling. 

5% Metal case Jin. x 5in. x 3in. 

Complete with probes and carrying 


ae ony 22 GNS. 


Model MT-500. 500 v. 0-500 meg- 
ohms insulation Tester. 


PORTABLE 
VARIABLE A.C. 
POWER SUPPLY 
UNIT 


Output: 0-260 v. |4 amps. 
Input: 230 v. A.C. 50/60~. 
Unit fitted with fuse, volt- Mains operated. Suitable for bench 


meter, safety indicator, on- use, complete with 
off switch and lead. PRICE £7.15.0 Ae 25 GNS. 


IMMEDIATE DELIVERY 


ALL ITEMS FULLY GUARANTEED -—CARRIAGE FREE 


CONSTANT VOLTAGE TRANSFORMER 
DUAL VOLTAGE MAINS STABILIZER 
DON’T LET MAINS FLUCTUATIONS SPOIL YOUR TEST READINGS THIS WINTER 


Stabilizes mains supply to lab. and test gear, T.V. Cabacity: 250 v. A. Accuracy: +1%. 
Hi-Fi tape recorders, etc., especially during winter Size: 8 x 8in. Weight: 21 Ib. 


power shortages at peak periods, and protects them Complete with lead and plugs, in attractive 


from damage caused by power ‘“surges.’” TRE DS Se eh Ries ® | 
+ Completely protected from cones if applies is leather handle. © 1 ot 0 0 
short-circuited, output voltage reduces to nil. M 

: odei SUS-! 
4c NO MOVING PARTS. Cc 


: Rating IkVA. ; 
Spec.: Input: 180-260 v. A.C. and 85-125 v. A.C. Fitted with voltage adjustment meter, fuse & 
Output: 240 v. A.C. and 115 v. A,C.—50/60 indicator lamps. 40 GNS 


cycles. Complete with lead and plug. 


ABLE HIGH-VOLTAGE UNIT 


Ba % Range: Infinitely variable up to 
3,000 volts and can be accurately 
set. 0.1 amp. 

+ Entirely Suitable for Continuous 
testing. 

3 Built-in Automatic. safety cut-out. 

Input: Mains voltage. 

Robustly constructed for bench use 

with 4din. x 4in. modern styled meter, 

placed at an easy to read angle. 

Complete with input and test leads 

with clips. 


oy £27.10.0 Mole TeoesOmVAC, aon 


tron Gg ate Dept. (WW3) IRONGATE WHARF RD., PRAED ST., LONDON, W.2 
J (Mo) LiTDo _Z . sear EN ie 
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T. SUPPLY UNIT 


by S.T.C. 


Normal cost over £100. Essential 
equipment for Electronic Engineer- 
ing. Research Laboratories, Schools. 
Ideal for battery charging, etc. 
Guaranteed for 20 amps. 

Output: D.C. variable up to 20 amps. and 
24 v. or trickle charge 125/350/700 m A/H. 
Input: A.C. 100/260 v. 45/65 cycles. 
Size: 16 x 24 x 32in. high. In attractive grey 
cabinet. 


HEAVY DUTY 20 AMP. L. VARI 
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TRANS.RADIO wggere: SPEAKER 


Booster speaker. Plugs 
into ear-piece socket 
of most radios and 
tape recorders. Gives 
double the volume and 
a hi-fi stereo effect 
. that will amaze you. 
Size approx. 9x oes 


PRICE 25/- ee 
DOSCOOCOCSOOOOSOSOOOOOOOOOs 
HI-FI GT.50 RADIO JACK 


MAKE A RADIO RECEIVER 
OUT OF YOUR AMPLIFIER 
Full medium coverage. Ideal 
for all tape recorders, ampli- 
fiers, ete. No batteries 
required—just plug in. /- 

ONLY 29 


DOOCOOSROCSOOOOSOOSOSOOOS: 
SUPERHET RADIO CHASSIS 


These well-made chassis were made for 
the Government for Forces ‘entertain-~ 
ment with 6K8, 6K7, 6Q7; 6V6. 
Choke smoothing slow-motion, 
tuning, printed scale, 200-550 
metres. BRAND NEW, complete 
with 6 volt Power 57/6 Post 
Pack, ONLY 5/-. 
Cabinet. with 8in. 

speaker to fit. 27 6 


LEAD ACID 
ACCUMULATORS 
(Unspillable) 

2 volts 16 AH. Brand new. Size 
4x7x2in. 4/}1 each, for 12/6. 

Pg. Po 3h. 
POOCDCOOSSCVCOOOOHES 


HOOVER ROTARY TRANSFORMERS 


12 v. input, 500 v. 
output at 65mA. or 
6 y. input, 250 v. output 


at 75 mA. = 9/11 
PL & 


é ine 
COOSOSOOOSS. OOOO O OOS: 
12 to 250v. CONVERTER UNIT 


100 mA. output, double choke smoothed, bridge 
rectified. Spare vibrator, fuse wire, battery clips, 
indicator bulbs, Absolutely brand new in maker’s 


art s 
oRee P. & P.5y/-. 30/- 


THREE IMPORTANT RADIO BOOKS 


22 tested circuits using micro. alloy transistors 5/6 
Tested short wave receivers using mats 5/6 
Tested superhet circuit for short wave com- 

acinar receiver using mats 


PORTABLE MAINS SOLDERING 


Sed 30 watts. 


Features removable handle that covers tip andy 4 1 1 
barrel. Complete with lead and plug. ONLY 


DOCOOOCOOOCOSOOCOOOOOOOOO 
SUPERB STREAMLINE MICROPHONE 


0 
A 


Q 


eat ata 
POV SV 


Q 
Q 
Q 


oO 
a 


ee eee ee ee fae: 


' 
Ap 
r 
: 


Omni-directional res- 
ponse 60-10,000 c/s. 
Output level 52 dB. 


} Built in on/off switch. 
Provision for conversion to hand 


SOO OOOO OCSOSSOOOOS: 


held, cord suspended or stand 

mike, 

Attractive satin chrome finish. 
MICROPHONE (P, & P. 1/9) 37/6 
DESK STAND (P. & P. 1/9) 10/- 


FLOOR STANDS AVAILABLE, 
DOOCSOCO COCO CVO SSOCOOOOON 
HIGH IMPEDANCE PERSONAL 
LISTENING EARPIECES 


Suitable for all types of crystal sets and “BIL 
sets. Complete with plug. 


< 


1 6 


P. & P. 6d. 
COCO 


TERMS: CASH WITH 
ORDER’ NO C.O.D. 
UNDER 41/10/0 


TRADE SUPPLIED 


SOS OOOO OOOSSE SHO OOOO SSS OES ESS 


WIRELESS WORLD 


SPECIAL OFFER 


ON ALL ITEMS ADVERTISED 


Constructors’ Parcel 
% Any three transistors (not Mat alloy). 
* Any six Highstab resistors (state value required), 
% Any four valve holders and one surprise item, 
% Plus one portable mains soldering iron. 


All 30/- Pape Peas 
COCO COSC OOO COO OOOOS OOOO 
No. 19 TRANSMITTER RECEIVER 


Trans/Receiver covers 2-8 Mc/s. (150-37 metres in 
two bands.) Has an intercom., amplifi Designed 
for 12 and 24 volts operation. Uses a 6-valve superhet 
receiver, I.F. being 465 Ke/s., and a 6-valve trans- 


for 


mitter designed for voice and C,W. operation. I- 
corporates test and tuning meter for voltages, aerial 
loading and current tests. Panel controls: frequency 
tuning, P.A. tuning, gain control, MCW., CW., R/T. 
switch. Het-tone netting. Off-on quench aerial 
AVC, LT-HT-drives test. ONLY | 

Noid By 52 6 


19 SET POWER PACK KIT. P. & P.5/- Only 39/6, 
19 SET CONTROL BOX. Single type 4/1] each, 
P. & P. 1/6; Double type 5/11. -P. & P. 1/9. 


INSTRUCTION HANDBOOK 3/6. Whip Aerials 
(U.S8.A.), LOft. "7/6, P. & P. 2/6; 5ft. 4/-, P. & P. 1/3. 


DIOS OHOOSOSOOOSSOOSOSOSOOS SOC 
DOUBLE THROAT meet gt 


Can be adapted for use with musical 
instruments. P. & P. 9d. 


Y COSCO OSSCOOSOSCOOS OOOH < — 


CRYSTAL SET 


Build your own crystal 
set and hear it work. 
Easy to build and tune. 
Picks up main 


stations. 
pep. ca 9/11 
With personal ear-piece, 
12/11. 


With headphones, 22/11, 
P. & P. 1/9. 


DOOCSOOOOOSHOOOOOSOOSOOOOOO> 
TRANSISTOR SALE 


Mullard OC 44 (BP. & PB. 3.)...-. 2. cee ee nee 3/11 
Mullard OC 45-(P. & P. 3d.)..........6.01 6. 3/11 
Mullard O©@ 71 (BP. & PB. 3d.)....-- 2. esa dee 2/11 
Mullard GACSY (PSS Pi da) i.ce ta cniie es 1/11 
Ediswan X D202 Germanium diodes(P.& P.3d.) 1/11 
Transistor Holder, 3-pin (P. & P. 3d.)....1]1d. (each) 
MICRO ALLOY TRANSISTORS 
Mat 100 
Mat 101 
Mat 120 
Mat 121 


Above MATS, postage paid. 


Ferrite Slab Aerials, suitable for transistor sets 
P. & P. 6d. 


COCSOOCSOOSOOOCSS OOOO 
METER TEST KITS 


Comprising insulated leads and test prods, insulated 
croc. clips and meter terminal ner’ i1 
contained in plastic hold-all. 

P. & P. 1/3, 

Meter Test Prods, 4/1]. P. & P. 9d. 


DCOOSOOCOOOSOSOOOCOSOSOOOOSOOOOSs 
TEST SET 253 


Range 20-88 me/s. in 4 bands. 
Vernier tuning. Optional 
pulsed output with fine 
tuning 50 ¢/s. mains operation. 
Noise generator. Strongly 


3/- 


CCOOS 


made, with metal carrying 

case. Contains many valuable 

components: 9 valves, full 

wave rectifier unit, 3 crystals, meter. mains trans- 
former, numerous switches, chokes, 52/6 
ete. 

PR. .& PB. 5/-. 


j 
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HECCOOOCOOSOOS OOOO OC OOOOLS 
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Oe 
PERSONAL CALLERS WELCOME AT OUR NEW BRANCH BELOW: 


SONA ELECTRONIC CO (DEPT. W.W.1) 
BRIGGATE HOUSE, 13 ALBION PLACE, LEEDS. Tel: 34703 
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RF FIELD INDICATORS 


Designed for checking the radiation from a transmitting 
antenna. The sensitivity can be controlled by 
adjustment of panel control, the antenna length, 
or by increasing distance from the radiator. 69/6 
Frequency range 1-250 me/s. 200uA D.C, 


DOC COLO OCC OSC OCOSO SOCOESS 
FOSTER MIKE (Dynamic type) 


Output impedance 6000, 100, 50K Q, +30%. Effective 
output level: 58 dB (50 KQ) +3 dB at 1,000 e/s. 
(O dB — 1 v/p bar), d 
Response: 100-1,200 c/s +5 @B non directional. 
Attractive plastic and chrome finish. A! necessary 
accessories for adaption as hand, table or suspended 
mike 5 feet of PVC cable. 50/- 
Po & P.-/- 


COCO OOOOSOOOCOOOOOOSOES OOO 
HEAVY DUTY RF CHOKES on STAND 


pulses for transmitting circuits. 4/11 
Pee eee 

MOVING COIL HEADPHONES AND MICROPHONE 
ATTACHED. r 

Suitable for 19 set. Not new 

Pow B23. 8/11 


DBDBCOCOOO OOOO SOO OSHS SOLE 
CRYSTAL CALIBRATOR TEST SET 
NO. 7 MK. 1 


New in Paxolin cabinet 
with circuit and instruc- 
tions on rear panel Cali- 
brates transmilters. AND 
receivers. 3 choices of 
caJibration points; 10, 100, 
1,000 ke/s apart, harmonies 
up to 20 me/s. Operates 
from 2v accumulator and 
120v dry battery. 


65/- P. & P. 3/6 
DOOOCOSOOOOSOSOOSHSOOOSSCOOOOS | 


COMPONENTS 


SMOOTHING CHOKES. 100 m/a., 10-20 H. resistance, 
450 ohms. Sturdy metal case. P. & P. 2/6.. 4/11 

SMOOTHING CONDENSERS. T.C.C. metal enclosed 
block condenser, 43, 24, 1#in., with terminals, 8 mfd. 
350 v. working. Suitable for cross-over. units. 
P. & P. 1/6 3/11 
MAINS TRANSFORMER. Mains standard primary-250 
0.250 v. 80 mA., 6.3 v. volts at 4 amps., 5 volts at 
2amps. Both tapped at4v. P. & P. 2/6. each font 
As above 350-0-350 v. sec. P. & P. 2/6 19/1 

FILAMENT TRANSFORMERS. 


250-250 v. 50 e/s. 


primaries. 6.5 v. at 2amps. P. & P.1/3.. 6/11 
PAXOLIN TAG STRIPS (14 tags). Double way. 
PB. Bo 600. soa ciiediacctaln ce ayieeia sla ames 1/3 
7-WAY TAG STRIP. P. & Besar are 9d. 
PANEL MOUNTING FUSE HOLDERS. Beautifully 
made, plastic, sturdy construction. P. & P. 6d. 

each 2/11 Ha” 
ELECTROLYTIC ee 05 mfd. TCC. ; 


500 v. working. P. & P. each ]/- 
OCTAL MOULDED VALVE HOLDERS, 6d., 3 for 
1/8, 807 valve holders, 9d., 3 for Q/-. B7G valve 
holder, ceramic moulded with screening skirt, 9d., 
3 for Z/-. P. & P. on each 3d. 

CONDENSERS. Variable condenser solid di-electric, 
000b ‘mE d,\ P.-&) (P92 ogra e ee eee 
TRIMMERS. 0.75¢ pf. max. P. & P. 
CONDENSERS. 50 mFd. electrolytic reversible, 12 vy. 
working. (Pl'& B..'3d.ciucie eee 

1 mFd. CONDENSERS. 130 v. working. Suitable 
as suppressors. 1/11, P. & P. 9d. 470 pF., 10% 
tolerance, 750 v. working. ‘7d., P. & P. 3d. 


MORSE KEYS. 
Key with base, cover and terminals. 
with Jead, jack plug, and con- | 
nector. BRAND NEW. 


6/11, P. & PB. 2s 
YODOOOOSOOS OI EDDIE 
OPERATORS’ UNITS. A host of valuable components 


Gee condenser, jack plug, socket, ete.). 
P.& P.1/9.. ONLY - 1/41 each 


DOCSOOSOOSOOSOOOOOOOOOOOSOS 
VARIABLE RESISTORS 


Large sturdy wirewound variable 
resistors. Diameter 32” length (with 
spindle) 32”. 3.3 Ko. Made by 


Marconi 12/11 P. & P. 1/-. 


Instruments. 


10 KQ wire wound linear 

potentiometer. P. & P. 6d. 2/9 

50.KQ pots. P. & P. 6d.. 2/3 
OO 


RESISTORS 


Special offer, Tigh quality 4-watt resistors. All 
preferred values (state values required). 10Q-10 meg 
ohm. 983d. each, 6 for 1/6, 12 for 2/9, 24/- for 100. 


Morse key assembly No. 8, 
Complete 


FREE ! FREE ! 


WITH ALL ORDERS 
OVER £3/0/0 
YOU WILL RECEIVE A _ 
PORTABLE MAINS 
SOLDERING IRON 


January, 1964 


Wilkinsons 


: RELAYS 


2 “ P.O. TYPE 3000 AND 600 


Built to your own specification 
Keen Prices 

Quick Delivery 

Contacts up to 8-Changeover 


RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp. contacts. 5C/3944, Brand new, 
complete, with dust cover, 12/6 each, post 2/-. 


SUBMINIATURE MICRO SWITCHES 


HONEYWELL IISMI—TNI3 6/6 EACH 


KEY SWITCHES (3 position). 
P.O, 242. 2 Changeover each 
side, 6/6 

P.O. 198. 4 Changeover each 
side, 13/6. 

Other types available, ask for 
details. 


MIRROR GALVANOMETERS BB 3000. N.E.P. Focal length 20 cm. £18. 
RACKS—POST OFFICE STANDARD. 6ft. high with U-channel sides 
drilled for 19in. panels, heavy angle base. 

JAGK PLUGS. Cylindrical Bakelite screw-on cover, Z 
2 contact, 2/6, post 6d. Large quantities available, C&S) 
Also P.O.201 on headphone cord 10H/117 3/-ea. Post 1/-. REISS 
CONDENSER CLIPS. 11,000 3in., 5,000 lin., 16/8 per 100 or offer for the lot, 
AUTO TRANSFORMERS by’S.T.C. Totally enclosed C core type. 110-250 
volts. 8 tappings, 50 cycles, size 6 x 52 x53. 500 watts. New latest type £5 
MAINS TRANSFORMER. Input 200/250 volts. Output 300-0-300 volts, 
250 mA., 6.3 volts, 9 amps. 25/-, post 3/9. 

WESTALITE BATTERY CHARGERS. Made by West- 
inghouse (type BC14-6/40). Input 200/250 v. A.C. will 
-|charge 6-volt or 12-volt batteries at 0/40 amps. Coarse 
“icontrol switch with eight positions and fine control 
jswitch with four positions including “ off.” Built-in 
. [0-50 ammeter. Fused A.C. and D.C. 24in. x 14in. x 13in., 
+ }£39/10/- each. Carriage 20/-. 

- 115-AMP. BATTERY CHARGER. (Westinghouse Type 
*|BC.3) will charge three lead acid cells at 15 amps. Input 
200/250 volts, 50 cycles A.C. Charging current regu- 
lated by four-position switch and variable resistance 
for fine control. Fitted with 0/20 ammeter, rotary on/off 
switeh and rewirable fuses. £8/10/-. Carriage 15/-. 
LOUDSPEAKER BARGAINS. AXIOM 150 dual cone 12in., 15 watts 
15 ohms. Fully dustproof, £7/19/6, carr. 7/6. ELAC 5in. round, 3 ohms, 
11/6, post 2/-. 

PYE LOUDSPEAKERS. Made for the PCR2 receiver 10in. Portable. 
3 ohms. Built inte wooden carrying case and complete with 45ft. water- 
proof flex and jack plug, 50/-, carr. 7/6. 


a ET 
RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH- 
STABILITY GARBON ETC., BEST MAKES AT LOWEST PRICES. 
ALSO POTENTIOMETERS AND CONDENSERS AVAILABLE. 


VOLTAGE REGULATORS. Input 230 v. A.C., 21 amp. Output 57.5 v. to 
228 in 16 steps with current limiting reactor, £20 each, carriage 15/-. 
MIDGET SILICON RECTIFIERS. 800 P.I.V. Suitable for replacements 
up to 500 Milliamps... 7/6 ea, 

MIDGET SILICON RECTIFIERS. 200 P.I.V. 70 volts R.M.S. 6 amps. 
Using a suitable transformer anything up to 70 volts and 6 amps. can be 
obtained. 12/6 ea. 

MIDGET SILICON RECTIFIERS. 
operating D.C. Relays, building computers, etc. 
SILICON RECTIFIERS. 600 P.I.V. 700 Milliamps. 
Specially selected for precision work. 30/- each. 
TRANSISTORS. OC44 9/-; OC45 9/-; 25002 15/-; OC71 6/6; OC200 21/-; 


V30-30P 10/6. 
SELENIUM METAL RECTIFIERS. FULL WAVE BRIDGE. 


om 


100 vt. 200 Milliamps. Many uses— 
5/= ea. 


Sii:G. RS2ZAPF: 


PAV ONS LAMP ict e- oso 7/6 each 24 Volts 1 Amp.-......... 12/6 each 
12 Volts 2 Amps. ......... 12/6 each 24 Volts 2 Amps.......... 92/6 each 
12 Volts 3 Amps. ......... 15/6 each 24 Volts 3 Amps.......... 27/6 each 
12 Volts 4 Amps. ......... 19/6 each 24 Volts 4 Amps.......... _35/- each 
12 Volts 6 Amps. ......... 22/6 each 24 Volts 8 Amps.......... 40/- each 


TRIMMING CONDENSERS. Air spaced miniature 1.5 to 8 pf., 1.5 to 20 pf., 
2 to 32 pf., 20 pf. All at 1/6 each, post 3d. 

GONDENSERS METALMITE. 350 vt. wkg., .001, .002 miniature, 12/- 
doz., .005, .01, .02 10/- doz., .05 12/- doz., .1 13/6 doz., .25 Metalpack 16/- 
doz., 1.0 Metalpack, 24/- doz. _ Post 1/-. 


T E L E Pp H O N Ba wane ceran Free 


TELEPHONE SET TYPE “‘A’”’ Ringing and speaking both ways 
on a 4-core cable. Very loud and clear over any distance. The 
handsets are as illustrated and the set is complete except wire. 
4-core at 10d. per yard extra. Price 75/- set, post 3/6. 

SET B. Two headphones connected to breast microphones, with 
leads, plugs and fitted carrying cases. Join instruments together 
with two wires and 12 volt. battery for a super Intercom., 37/6, 
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MINIATURE SEALED RELAYS 
OVER 120 TYPES IN STOCK. SEND FOR LIST. 
SIEMENS 1 G.0. 8.1.6. 


2.20) 4+ 2.20 H96A 19/6 45Q ImHD 4186EB 19/6 
5004500 H96B 22/6 170Q ImHD 4186EC 19/6 
1450+ 1450) H96C 22/6 2,500Q 2CO — 4184GE 19/6 
1,700Q+1,700Q0 H9GE 25/- 2,500Q ImHD 4190EE 19/6 
G.E.C. ERICSSON 
2,500Q 4CO M1008 22/6 7,000Q. 1CO N2224A10 25/- 
2,500Q  1CO M1022 19/6 14,000Q 1CO N2242AT 37/6 
5,000Q 2CO M1L052 21/6 , 2600; 1CO N22372AC1 19/6 
67Q 2m2bHD M1095 21/6 5,000Q 1CO N22372AE1 19/6 
2 20 2CO M1409 21/6 7,500Q 2CO N22365AZ1 21/6 
2,50002 2C2K M1417 22/6 1.190 4CO N22364AA1 22/6 
5,000Q 2CO M1452 «21/6 1.1Q 2CO2K N22366AA1 22/6 
i 2Q 2mHD Mi454 21/6 1,500Q 2CO2K N22366AE1 22/6 
2,500Q 2mHD M1458 21/6 2.40, 2M N22371AA1 24/6 
2,500Q0 ImIbHD M1462 21/6 180Q 2M N22371AC1. 21/6 
40Q 2CO2K M1482 22/6 2,000Q 2M N22371AF1 21/6 
180Q. 1CO M1486 19/6 2.4Q Imlb N22370AA1 21/6 
180Q 2m2bHD M1487. 21/6 520 Imlb N22370AB1 21/6 
1809 2C2K M1490 22/6 180Q Imib N22370AC1 21/6 
670Q 2C2K M1493 22/6 1,500Q 2m2b N22369AE1 21/6 
6700, 2mHD M1499 21/6 7,500Q 2m2b N22369AZ1 21/6 
670Q 4k M1567 22/ 1.1Q 2M2K N22374AA1 22/6 
670Q 2B2Kk M1572 «21/6 1,500Q 2B2K N22613AE1 22/6 
1800 4K M1574 22/6 7,500Q 2B2K N22613AZ1 22/6 
Microammeters, Milliammeters, Voltmeters 


BESTMAKES > DELIVERY OFF THESHELF > SEND FOR LISTS 
21in. Moving Coil Flush Round 

0/1 amp.;.0/5 amp.; 0/10 amp.; 0/20 volts; 0/30 volts; 
0/40 volts; all at 35/=- each. 


2in. Moving Coil Flush Round 
0/1 Milliamp; 0/5 Milliamp; 0/10 Milliamp; 
volts; 0/30 volts; 0/40 volts; all at 27/6 each. 


2in. Moving Coil Fiush Square 
0/1 Milliamp at 37/6. Postage on all meters 2/- 


be repiaetistints R. 0/100 D.C. 9in. PR. Have a meter you can read easily, 
CELL-TESTING VOLTMETERS. 3-0-3 volts D.C. 
prods. Just the job for the car. 25/- ea. 
MICROAMMETERS. 500 micro A. F.S.D. scaled 15 and 600 volts MC 
2in. flush round. Ideal for conversion. 20/= each. 

MICROAMMETERS. 50 micro A. F.S.D. scaled MilliRontgens MC 23in. 
PR. Ideal for conversion. 45/- each. 

CONTACT VOLTMETERS. 55/65 Vt. Moving Coil, 9in. Ironclad. 150/- ea. 
SPECIAL OFFER. Meters 0/15 amp. D.C. 2in. Flush Round. Samples 15/- 
each. Case lots of 40, £20. Carr. Paid. 

FREQUENCY METERS. 45-55 cycles persecond. 230 volt, Gin. dia. Flush 
Round. Brand new in maker’s box. £19/10/-, post 5/-. 

METAL RECTIFIERS. 1 M.A., 5 M.A., F.W. bridge, 8/6, post 6d, 
AMMETER. 0-3 amps. D.C. by Turner, MC/FR, 6in., 90/-, post 3/6. 
UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-59 micro- 
amps. dia. 4in, Knife pointer, mirror scale. Complete with leather carrying 
case. Ideal for laboratory use, £10, post 3/-. - 

PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within 2%. 
8in. mirror scale, knife pointer, in polished case. A precision moving iron 
instrument at a very low price, £4/19/6, post 4/-. 

PORTABLE AMMETER. 0-3 amp. A.C./D.C. 3in. scale in case with handle 
35/-, post 2/6. 

AMMETER, reading 50-0-50 amp., 2in. Flush Square, 17/6 each, post 2/-. 
VOLTMETER. A.C. 0/300 2tin. Flush Round, 25/-, post 2/-. 

AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. 
to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter 
range 0.1 to 15 volts and condenser leakage test, £9/19/6, post 5/-. 
BRIDGE MEGGERS. Evershed and Vignoles 500 volt series II complete 
in leather case, £40, carriage paid. 

BRIDGE MEGGER TESTING SET SERIES 1. With resistance box and 
leads 1,000 v., 0-100 megohms. Usual price £189. Our price £75. 
SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 cycles, complete 
with leads, dummy antenna. Brand new in transit case. 6 to 52 Me/s. 
inclusive in 4 bands with calibration charts. Coarse and fine attenuators, 
Int. and ext. mod. Output 0.5 volt to 100 mv impedance 70 and 1000. 
£10. Carriage 10/-. 

TESTSET. Reading Absolute Volts and Amps. D.C., by Elliott Bros. First 
Grade, B.S.89. 5in. Mirror scale with 150 divisions. 6 ranges of volts, 
0/.075 to 0/750. 4 ranges of Amps. 0/1.5 to 0/600. Brand new, complete 
with all shunts and leads. £25. 

KILOWATT METER 3.5KW. 3-phase 440 volts 50 cy. Balanced load 
Gin. proj. Round with external resistance box. By Elliott Bros. £15. 
A.G. MOVING IRON METERS. 4in. suitable for flush or projection fitting. 
Matching type 600 volts. 110/-; 100 amp., 80/-, post 3/6. 

SLYDLOK FUSES. 15 amp. with rewirable cartridge fuse. Latest type 
G15 M.M. Complete with studs, nuts and washers, 3/6 each, post 94_-Also 
available 100 amp., type M.M. G.99, 14/6, post 1/3. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


SINGLE-POLI Double Phrow 3 amp. 250 A.C. 
Car be used as ON/OFF or CHANGE-OVER SWTICH 


L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY: RD, CROYDON SURREY 


Phone: THO. 0236 Grams: WILCO CROYDON 


0/20 


In leather ease with 
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LEICESTER BIRMINGHAM 


32 High Street |g qt. Western Arcade 
(Opp. Snow Hill Sin.) 
(No half day) 


HI-FI 10 WATT AMPLIFIERS 


BRAND NEW ~ARTONED MANU- 
FACTURER’S DISCONTINUED. 


MODEL. £7.19.6 Carr. 4/6. 


A REMARKABLE OPPORTUNITY. 
Push-pull output. Latest high efficiency Mullard valves: 
Dual separately controlled inputs for mike and gram. 
Separate bass and treble controls. High-sensitivity. Output 
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and 
in perfect working order. For 200-250 A.C. mains. 
LINEAR TAPE PRE-AMPLIFIER Type LP/1. Switched 
negative feedback equalisation, Positions for Record 
1gin, 33in., 7iin. and Playback. EM84 Recording Level 
indicator, Designed primarily as the link between Collaro 
Tape Transcriptor and high fidelity amplifier but. suitable 
almost any Tape Deck. G GNS. Send 8.A.E. for leafiet. 


Post Orders to R,S.C, (M/C) Ltd., 5 County 


(Castle Mar! 
(Half day Thurs.) 


DERBY 


26 Osmasion Rd. 
The Spot 
(Half day Wed.) 


EXTENSION SPEAKERS, in handsome, walnut veneered 
cabinets. All standard 2-3 ohms, 6}in. 29/9. Sin. 35/9. 


CRYSTAL MICROPHONES. Hand type 14/9. Hand or 
Desk R.T.C. 19/9. Acos Mic. 45 29/9. Mic. 39 Stick 39/9. 
BM3 stick with table stand 59/9. Lapel type 29/9. 


LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. 
Suitable for use with any record playing unit and most 
microphones. Negative feedback 12 D.B. Bass and treble 
controls. For A.C, mains input of 200-250 vy. 50 ¢.p.s. Out- 
put for 2/3 ohms speaker. Three miniature Mullard valves. 
Size os 6x5x5tin, high. Chassis fully isolated from 
mains. Guaranteed 12 r . i 

teed 12 months. Only $5.1 9.6 Or 


Deposit 22/- and 5 monthly payments 

of 22/-. Send 8.A.E. for leaflet. 

CABY MULTIMETERS. Ml. Sensitivity 2,000 ohms per 
volt. A.C. and D.C. 54/-. A10. Basic meter sensitivity 
155 microamp, A.C. and D.C. ranges. £4/17/6. B20. 
Sensitivity up to 10,000 ohms per volt A.C. and D.O. 
£6/10/-. TMK500 30,000 ohms per volt. A.C. and D.C. 
£8/19/6. Send 8.A.E. for leaflet. 


SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tuner (specially suitable 
for use with any of our Amplifiers). Triode Heptrode. 
F/changer is used. Pentode I.F, and double Diode Second 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram, 
position, Controls are Tuning, W. Ch. and Vol. Simple 
alignment instructions, Only 250 y. 15 mA. H.T, and L.T., 
or 6.3 vy. 1 amp. required from amplifier, Size of unit 
approx, 9-6-7in. high. Send'S8.A.E, for illustrated leaflet. 
Total building cost of £4/15/-. Point-to-point wiring 
diagrams and instructions 2/6. 


STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B. 
and FANE SPEAKERS, LINEAR, 
LEAK, VERDIK, ROGERS, DULCI 
AMPLIFIERS, GARRARD and 
GOLDRING T/TABLES casH or 1.?. 


eee 
THE SKYFOUR T.R.F. RECEIVER 
A design of a 3-valve 200-250 v. A.C, mains L, and M. wave 
T.R.F. receiver with selenium rectitier. It employs valves 
6K7, SP61, 6V6 and is specially Gesigned. for simplicity 
in wiring. Sensitivity and quality are well up to standard 
Spent Point wiring orca instructions and parts list 
hy is receiver can be built for a maxir 
inclnding veneered walnut. cabinet, Fopatbers pene 


HEAVY DUTY Kir 
§/12 v. variable charge 


3, 15, 


and 600 ohms only 4GNS.J}rate up to 6 amps. 
= Consisting of Mains 
TRANSISTOR SALE | !rtans., F.W. (Bridge), 
Mullard OC71 3/9, O45 [Selenium Rectifier, 0-7 
AID OUSL 4/11 Out aera amp. meter. Variable 
iin oe ee pleas Pres Fuses, 
XB1i3,/ XBl04, XGi01A olders, panels, 
3/9 ea. Postage 6d. for up to plugs and circuit. Only 
3 Transistors. 59/9. Post 4/6. 
CHARGER 
JASON F.M. TUNER TRANSFORMERS 
Type FMT1, All parts in- | 200-230-230 v. 50 c/s. 
cluding Dial, Escutcheon, | 0-9-15 v. lb a 
Punched Chassis &Valves | 0-9-15 v. 24 a. 
Power supply required }9-9-l5v. 3a. 
180 v. 25 mA and 6.3 v. }0-9-15v. 5a. 
15a. sec  £7/19/6 | 0-9-15v. 6a. 
Type FMT2 £9/17/6 J0-9-15v. 8a 


EX GOVT. SELENIUM RECTIFIERS 
12 v. 15 amp. F.W. (Bridge). Only 


EX. GOVT. SMOOTHING GHOKES 
60 ma. 10 h. 400 ohins 3/11. 100 mA. 10 h. ohms 6/9. 
150 mA. 10 h. 100 ohms 10/11. 120 mA 12 h. 100 ohms 9/9. 
200 mA. 5 10 h. 100 ohms 11/9. 250 mA. 5 h. 50 ohms 10/9. 
TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- 
ERS. 8 ohms for workshop, factory or outdoor use. 25/9 ea. 


e Trade Supplied. Personal Shoppers to any of Branches Lelow. 


SHEFFIELD 


13 Exchange Street 


(Half day closing Thursday) 


Only 3 pairs of | AUDIOTRINE HI-FI TAPE RECORDER KIT| GLASGOW 


'R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Only 10 GNS. Carr. 15/-. 
ES 


Full range, 


¥ 


JANUARY, 1964 


RSC. 


LEEDS | BRADFORD 


WIRELESS WORLD 
Post Terms, C.W.O. or €.0.D. No C.0.D, under £1 
Postage 2/9 extra on orders under £2. 4/6 extra under 


‘ R e S e Cc ® £5 unless carr. stated. 


HULL M'CHESTER LIVERPOOL 


Arcade, Leeds, 1. 


51 8-10 Brown Street} 73 Daie Street ie County (Mecca) | 56 Morley Street 
‘ x Roe Cnmennce rcade Briggate, Aihainb 
ket Bidgs.)| Savile St. (Market Street) ae cae fon ae Leeds, i _| (aboveAlham ra) 
(No half day) St. Sin. Half day Wed. No half day | Half day Wed. 


346 Argyie St. 


soldered joints (Arening m.c- 


Build a high quality recorder in the £70 class 


elus mains. for only January) 
4 ONS. Can be OR DEPOSIT £2.13.9 
A Carr. : and 12 moxthly payments of 44/-. 
DQ 17/6. perce We Cash price if settled in 3 months. 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 7» 4in. 
LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools, a Portable Cabinet, 
size approx. 143. 15 x 8hin., finisked in durable and attractive duo tone Policrome and 
connection diagram for wiring amplifier to transcriptor. 

FEATURES INCLUDE: + 
* 3-SPEEDS. + FREQUENCY RESPONSE 50-11,000 cps, + SWITCHED 
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED ~% OUTPUT 4 WATTS 
% MAGIC EYE RECORDING LEVEL INDICATOR +~ 8 MOTORS. y Fast rewind 
* TAPE MEASURING AND CALIBRATING DEVICE % TAKES FULL 7in. DIAMETER 
REELS OF TAPE ~% NEGLIGIBLE HUM »% ENTIRELY EFFECTIVE AUTOMATIC 
ERASURE. Send 8.4.E, for leafiet. 


Type BMI. An.all-dry batiery eliminator. Size 54*44x¥in. appros. Completely 
replaces batteries supply 1.4v. and 90 y. where A.C. mains 200-250 vy. 50 c/s. is available * 
Suitable for all battery portable receivers requiring 1.4 v. and 90 v. This includes latest 
low consumption types. Complete kit with diagram 39/9 or ready for use 46/& 
Type BM2. Size 8x5}x2hin. Supglies 120 v. 90 v. and 60 v. 40 mA. and 2 v. 0.4 a. 
to 1 amp., fully smoothed THEREBY COMPLETELY REPLACING BOTH H.T. BAT- 
TERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C. mains supply 200- 
250 v. 50 c/s. SUITABLE FOR ALL BATTERY RECEIVERS normally using 2 v. _ 
accumulator. 

Complete kit with diagrams and instructions. 49/9 or ready for use 59/G. 


POWER PACK KITS. Only 19/1}, Fully smoothed H.T. output of 250 v. 60 mA, and L.T. supply of 6.3 v. 1.5 amp. 
Consisting of Double Wound Mains Transformer 230/250 v. 50 ¢c.p.s. A.C. primary. Selenium Rectifier. Smoothing 
Choke. Double Electrolytic Condenser. Aluminium Chassis and Circuit. 


G L A S G O W 326 Argyle | SCOS GP6-2G HI-FI Tata Cartridges with sapphire 


Stylus. Standard replacement for Garrard, B.S.R. and 
Collaro, Only 16/9. Acos Stereo/Monaural 35/9. Ronette 
Stereo/Monaural 39/9. ; 


R.S.C. 3 WATT GRAM AMPLIFIER KIT 
All parts to construct a very compact, highly sensitive 
amplifier suitable for any type of single or autochange 
player. Size 12x24 x2ihin, Chassis is isolated. Mains 
transformer for 200-250 v. A.C. mains. Out- 


Street 
Another Branch Opening iate-January 


SENSATIONAL STEREO OFFER 


Complete kit of parts to construct a 3+3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 
all stereo pick-up heads. Ganged vol. and tone controls. 


Pre-set balance. For 200-250 v. A.C. mains only. Fully put for 2-3 ohm speaker. Volume and tone 39 9 
isolated chassis. GNS. control with mains switch, ONLY ‘ 
Or including Stereo Head 19/9 extra. Carr. 4/6. 


GL3A MINIATURE 8 WATT GRAM AMPLIFIERS. For 
200-250 v. 50 ¢.p.s. A.C. mains. Overall size only 112 x 
23x 23in. Fitted Vol. and Tone Control with mains switch. 
Designed for use with any kind of single player or record 
changer unit. Output for 2-3 ohms speaker. Guaranteed 


R.S.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 

Valves EZ81, ECC 

83, ECC83, ELS84, 


12 months. Only 59/6. 


ELS4, Separate 

bass and treble con- = 

froluaivine “ede” SELENIUM RECTIFIERS 

and “ boost.” Sen- HT, Types H.W. 

sitivity 50 mv, 5 120 v. 40 mA.....,. 3/9 

watts high quality Aa Ws oF mA ss alfatenace 3/11 

output on each oe mA...... 4/11 

channel. Can be Abd v. 80 mA..., 6/11 

used as straight 10 Pre cei sees 11/9 
watt amplifier. Controls: Stereo/Monaural switch, ganged ds E bi 
volume, ganged treble, ganged bass and balance. oe y. 60 mA. H.W. 5/ 1 
Output for 3 ohms speakers, Point-to-Point 8 GNS 250 v.70 mA. H.W. F/1L 
wiring diagrams and instructions, Illustration FLW. (Bridge) Types 
full wiring details and priced parts list 1/9. 250 v.00 mA, ..,. 8/1 
Or supplied assembled and tested 59/6 extra. Carr. 7/9. 250 9.75 MA... 10/11 


R.S.C. Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed 12 mths. 


LED 6 v. or 12 v. 
4 amps. 
Fitted Ammeter and variable | 


ASSEMBLED 
CHARGERS 
6-12v.1a.less meter 27/9 


BA‘TERY CHARGER KITS 
Consisting of Mains Transformer, 
F.W. Bridge, Metal Rectifier, 


well ventilated steel case. Fuses, | 6-12 v. 2 amp Rites roe acleetes ‘| cas fclectoms 
fuse-holders, grommets, panels, | Ammeter and_ selector UG LOE, 2 Nal OD ey CUAre ieee 
clips and tiveges Cares ocaats plug for 6 v. or 12 v. Double fused. Well ventilated 
: . 2/9 ex -T Louvred metal case, teel case with blue hammer 
6 v. or 12 v. 1 amp............ 22/9) 1 aichea<attractive ham: finish, Ready for use with 
As above with ammeter... 28/9] mer blue. Ready for mains and output leads 
6 v. 2 amps................. ves. 19/9 Juse with mains and Gan de 
6 v. or 12 v. 2 amps.......... 25/9 J output leads. Double : aT ee 
6 v. or 12 v. 2 amps. 35/9 Fused. 4Q/Q Car month ee 
- Or + ese eeeeereras Only 3/9. monthly payments of 12/-. 
(inclusive of ammeter) 6-12 v. 3 amp. As above but for 6 amp, 
6 v. or 12 v. 4 amps., with withie Variable | \charge charging. 4 GNS. Carr. 
variable charge. rate selector ratels aelecton anda ante 3/- or Deposit 16/- and 
and ammeter........ RAR anaes .. 52/9 | meter. 59/9. 5 monthly payments of 16/-, 


HEAVY DUTY 14 AMP KIT 
at 12 v. (or 24 v. at 7 amp.). Consists 
of Transformer, Rectifier, Variable 
Resistor, Ammeter Fuses, Terminals, 
Stove Enamelled Case and . Circuit. 


D C SUPPLY KITS. Suitable for electric trains: 
ce Consists of mains trans. 200- 
250 v. 50 c.p.s. 12 v. lamp, selenium rect, (F.W. Bridge); 2 fuse- 
holders, 2 fuses, change direction switch, variable speed regulator, — 
partially drilled steel casc and circuit. Very. limited number 29/11. 


EE 
HARGER AMMETERS | 8.S.C. BABY ALARM or INTERCOM. UNIT KIT 
0-14-a.. 0-3 a., 0-7a Six For 200-250 v. A.C. mains. Includes all parts, diagrams 

ces os and instructions. High sensitivity. Completely safe, 


VALVES 


Keen prices. 


| ¢ 


og HEAVY DUTY SELENIUM RECTIFIERS r oer eee 
24 v. 20 amp. Full wave (bridge). Facet. | 
Brand new. 3 49/ 9 piesa bes ye 
pleasing desig 
R.S.C. POWER PACKS 200-250 v. A.C. Com- 89/6. Carr. /- 
pletely enclosed in louvred enamelled case, 8x5} 2hin. Or assembled and — 
Output fully smoothed 250 v. 60 mA. and 6.3 v. 2 a. 39/9. tested 6 gns, — 
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R.S.C. A1O0 30 WATT AMPLIFIER 


HIGH FIDELITY 

ULTRA LINEAR 
PUSH-PULL — 
OUTPUT 


SIX VALVES EFS86, EF86é, ECC83, 
807, 807, GZ34. Tone Control Pre-Amp. 
stages are incorporated. Sensitivity 
is extremely high. Only 12 millivolt 
minimum input is required for full 
output. THIS ENSURES THE SUITA- 
BILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Base and Treble controls give both 
“lift” and “cut” with ample tone 
eorrection for long playing records. An extra input with associate vol. control is provided 
30 that two separate inputs such as “ mike ’’ and gram, etc., can be simultaneously applied 
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY 
OF 300 v. 20mA and 6.3 v. 1.5 A. FOR A RADIO FEEDER UNIT. Price in kit form with 
easy to follow wiring diagram. 

ONLY Or iactory built using latest EL34 output valves and with 12 
Carr. 11 Gns month’s guarantee. 14 GNS, TERMS ON ASSEMBLED UNITS. 
10/-. = DEPOSIT 33/9 and 9 monthly payments of 33/9. 

Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation. Negative 
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response +3 D.B. 30-20,000 e/s. 
Tone Controls -- 12 D.B. at 50 c/s. +12 D.B. to —6 D.B. at 12,000 c/s., hum and noise 
70 D.B. down. Good quality reliable components used. Chassis finish blue hammer, 
Overall size 12x 9x9in. approx. Power consumption 150 watts. For A.C. mains 200- 
250 v. 50 c/s. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE 
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS, IDEAL 
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can 
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers. 
EXPORT ENQUIRIES INVITED. 


ee 
LOUDSPEAKERS. 21in. to 18in. at keen prices. 12in. 6-8 watt 3 ohms 29/11. 12in. 
10 watt 12,000 lines 3 ohms or 15 ohms 59/9. TWEETERS, 4in. R.A. 3 ohms 25/9. 
R.A. 15 ohms 25/9. W.B. 15 ohms 31/9. Fane 15 ohms, Pressure type £3/15/-. 


FANE HEAVY DUTY HI-FI SPEAKERS 


12in, 15 ohms. Cast chassis, Exceptionally robust 2in. diam. Voice Coil Assemblies, 
122/10 20w. .. 5 gns. 122/10A 20w. .. 6 gens. 


122/12 20w. .. 6 gms. 122/124 20w. $9 19 6 
122/14 22w. .. 9 ens, 122/144 22w. ..10 ens. 
422/17 25w. ..11 gens, JQ2/17A Qow. ..12 ens. 


l5in. 15 ohms, Cast chassis, Exceptionally robust 2in. diam, Voice Coil Assemblies, 


152/12 20w. ..12 gns. 152/12A 20w. ..18 guns. 
152/14 27w. .-14 gns. 152/144 27w. ..15 gns. 
152/17 35w. .-16 gens. 152/17A 35w. ..17 gns. 


“ A’? indicates dual cone type, 30-17,000 ¢.p.s. Send $.A.E. for leaflets. Terms available. 
a el 


R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIERS 


A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation. Hum-level is negligible being 71 D.B. , 

down. 15 D.B. negative feedback is used. H.T. 
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a, is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains input of 200-250 v. 
50 c/s, Output for 2-3 ohms speaker.. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra, plus 3/6 car- “ 
riage. Or deposit 22/- and five monthly payments of 92/- for assembled unit. 


R S .G = T R A NS F 0 R M E R § Fully Guaranteed. Interleaved & Impregnated. 


MAINS TRANSFORMERS. Primaries 200-250 v. 50 c/s. 
FULLY SHROUDED. UPRIGHT MOUNTING. 
950-0-250v. 60 mA., 6.3 vy. 2a., 0-5-6.3 Vv. 2a. 24-3-3in. 1'7/11 
250-0-250 v. 100mA., 6.3 V. 4 a., 0-5-6.3 v. 3.a..... Q7/11 
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3v.3a..... 27/11 
300-0-300 v. 130 mA., 6.3 v, 4a. e.t., 6.3 v. 1a, For 


OUTPUT TRANSFORMERS 


Mullard 510 Amplifier... 2.222 ses eee ees 3 Push pull 8 watts EL84 to 30 _ SOCORRO 20 monthly payments of /9. 
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 Vv. 3a....- Push pull 8 watts EL84s to 15Q.-.----.+---+--- 8/9 i5in. 30 WATT. Heavy he 
425-0-425 v. 200 mA;, 6.3 v. 4a., ¢.t.,5V.3a.....-- 5. Push pull 10-12 watts 6V6 to 30 at 15Q - pooh. 5 = 1¢/ High Flux Speaker. Suitable 
495-0-495 v. 200 mA., 6.3 v. £a., 6.3y. 4a., 5v.3a. 59/9 Push pull 10-12 watts to match ve to 3-5-8 or 15 17/9 ior BASS GUITAR. Cabinet 
450-0-450 v. 250 mA., 6.3 v.54. 4v.3a......+- 69/9 Push pull BL84 to 3 or 15 10-12 watits......-.-. 17/9 94x91 x15in. Heavy construc- 


TOP SHROUDED DROP-THROUGH TYPE 
260-0-256 v.70 mA., 6.3 v. 2 a., 0-5-6.3v. 2a..... 17/9 
250-0-250 v. 100 mA., 6.3 V. 3.5 a... 5... e ee eeee 19/ 

250-0-250 v. 100 mA., 6.3 v. 2a., 6.3 v. Las...... 21/9 
350-0-350 v. 80 mA., 6.3 v.22. 0-5-6.3v, 2a. 


KT66, etc., for 3 or 150 


~~ BUN BO Sv. Sas. MICROPHONE TRANSFORMERS 
Bre ee, oo aa GaN aac eR ED YBa... 26/9. 120-1 High quality, clamped 
300-0-300 v. 130 mA., 6.3 v. 4 a., 0-5-6.3 v. 1 a., 


SMOOTHING CHOKES 
950mA., 5 H., 1000 11/9 
150 mA., 7-10H.,2500 11/9 
100 mA., 10 H., 2000 8/9 


suitable for Mulllard 510 Amplifier ......-..--- 29/9 
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 beikis 
350-0-350 v. 150 mA., 6.3 v. 4a., 0-5-6.3 v.3a..... 29/ 
425-0-425 v. 200 mA., 6.3 v. 4a.,2 Vv. 3a....----- 55/9 
MIDGET CLAMPED TYPE. Primaries 200-250 v. 
250-0-250 v. 60 mA., 6.3 v. 2 a., 28x 2¢ x 2zin.... 


950 v. 60 mA., 6.3 v. 2 a., Size 2§ x 28 x Qin. provide a 


Designed to 


FILAMENT TRANSFORMERS 12 v.1a. ......-- smooth frequency response. 
Gav.l.5a....... 5/9 GSrWard Benes sne0 from 40-20,000 ¢.p.s. con- 
G3v.2a. ...... 7/6 GSO ae fost. sisting of 12in. 12,000 line 


15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 


; 12v. 3 a. or 24 v. 1.5a. 17/9 
AUTO (Step Up/Step Down) TRANSFORMERS 


50-80 wa 0-120 v./230-250 V........0e0e% es 4 Lae : 

Ris watts 110-190 » jbo 950 Bias 2 4/9 a a Te ah 
200-5 er. 

250-watts 110-120 v./200-250 v.....+.-. Avianindontere 89/9 EA/19/6 or Deposit 11/3 


and nine monthly ‘pay- 
ments of 11/8. 20 Watt 


Unit £6/19/9 or Deposit 
15/9 and nine monthly 


payments of 15/9. - 


Ee 

W.B. “STENTORIAN” HIGH FIDELITY P.M. SPEAKERS 
HF1012. 10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 
‘unit with an amazing performance. £4/'7/6. Please state 
whether 3 ohm or 15 ohm required. 


ES 
BASS REFLEX CABINET. Designed for above speaker, 
Acoustically lined and ported. Polished walnut veneer 
finish. Size 18x12x10in. Strongly made. Handsome 
appearance. Ensures superb reproduction for only £3/19/6. 


Recorders. 


——— 


Midget Battery Pentode 66.1 for 384, ete 
Small Pentode, 5,000Q to 30 
Standard Pentode 5,000Q to 3Q......--+-+- eS 
Standard Pentode 7,000Q to 30.-....+.+++-+-++ ae 7/9 or Deposit 19/9 and 9 


Push pull Ultra Linear for Mullard 510, ete....-..- 29/9 aan 
Push pull 15-18 watts, sectionally wound 6L6, 
Push pull 20 watt high-quality sectionally wound, 

EL34, 6L6, KT66, ete., to 3 or 15Q fully shrouded 4'7/9 


FN errata tne ete eee 8/9 


ar SS 
AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 


B.S.R. MONARDECK TAPE DECKS 
Speed 3$in. per see. As fitted to most leading make Tape cut-out. 


Brand new £6/19/6. Carr. 5/-. - (R 
Portable Cabinets to take Deck and Tape Amplifier 39/9. Audiotrine speaker system). 9 Gns. or terms. 


WIRELESS WORLD 


R.S.C. Alt 12-14 WATT AMPLIFIER | 


HIGH FIDELITY 
PUSH-PULL ULTRA 


LINEAR OUTPUT 
“ BUILT-IN ” 
PRE-AMP STAGES 

Two input sockets with associated 
controls allow mixing of “ mike” 
and gram. as in A.L0 High sensitivity. 
Includes 5. valves ECC83, ECC83, ELS84, 
ELS84, EZ81. High Quality seetionally. 
wound output transformer specially 
designed for Ultra Linear operation 
and reliable small condensers of current manufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift ” and “Cut”. Frequency response + 3 D.B. 30- 
30,000 e/s. Six negative feedback loops. Hum level 60 D.B. down. ONLY 23 millivolts 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 
ups and microphones. Comparable with the very best designs. 

For STANDARD or LONG PLAYING RECORDS . For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and 
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12x 9x 7in. For A.C. 
mains 200-250 v. 50 c/s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis is fully punched. Full instructions and point-to-point wiring. 8 Gns Carr. 
Diagrams supplied (or factory built 51/6 extra) ONLY * 10/- 
Tf required louvred metal covers with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. 
for illustrated leaflet detailing ready-to-assemble Cabinets, Speakers, Microphones, etc, 
with cash and credit terms. : 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in 
diameter pole pieces (total flux 220,000 lines). Designed for efficiently handling more than 
full output of amplifier at frequencies down to 25 ¢.p.s. One speaker has an aluminium 
speech coil and dual cone to extend frequency range up to 17,000 c.p.s. 

Heavily made cabinet of convenient size 24x2i%x14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair. For 200-350 v. 50 ¢.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS. Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 

Separate bass and treble controls providing more than adequate ‘“* Boost” or “‘ Cut” 
Level frequency response throughout the audible range. 

391 Gns Or DEPOSIT £4/3/- and 12 monthly payments of 

2 _ Carr. 17/6. £3/9/11. 

Superior to units at twice the cost. Send §.A.E. for illustrated leaflet. 


LINEAR TREMOLO/PRE-AMP. UNIT 
Designed for introducing the Tremolo 
effect to any amplifier fitted with a reserve 
power supply point for smoothed H.T. and 
6.3 v. A.C. This applies to practically all 
amplifiers of our manufacture and to those 
of several other manufacturers. The unit 
plugs into power supply point and any 
input socket of amplifier. Controls are 
Speed (frequency of interruptions). 
Depth (for heavy or light effect). Volume, 
and Switch. Three sockets are for 2 inputs 
Switch. 
and Foot Switch. Only 4 Gns. 


R.8.C. JUNIOR GUITAR AMPLIFIER 
5-watt high quality output, Separate 
base and treble “cut” and “ boost ” 
controls. Sensitivity 15 m.v. Two high 
impedance inputs. 10 in. loudspeaker. 
Handsome strongly made cabinet (size 
14x14x7in. approx.) finished in attrac- 
tive and durable polychrome. 200-250 
A.C. mains operation. Carr. 
Send 8.A.E. for leaflet. £8/1 9/ 7/6. 
Or DEPOSIT £1 and nine monthly pay- 
ments of £1. 


" 


R.S.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER, High-fidelity push-pull output. Separate bass and treble 
“out and “ boost” controls. Twin separately controlled 
inputs so that two instruments or “ mike ” and pick-up can be 
used at the same time. A heavy duty 20 watt high flux 12in. 
loudspeaker with cast chassis is used. Cabinet is well made and 
1 8 Gns finished as Junior Model. Size approx. 18 x 18 x Sin. 
® Or DEPOSIT 35/- and 12 monthly payments 35/-. 
Carr.10/- Send S.A.E. for leaflet. 
LOUDSPEAKERS IN CABINETS 
12in. 10 WATT. Walnut Veneered Cabinet size 15 x 15 x 8in. 
approx. High quality 12in. 10 watt 12,000 line Speaker, 
3 ohms or 15 ohms. £4/19/6. Carr. 5/-. Or Deposit 11/8 
and nine monthly payments]1/3 
4/6 12in. 20 WATT. High Quality 
4/6 15,000 line I/speaker 15 ohms in 
5/9 Cabinet finished as above, Size 
18.x 18 x 8in. £'7/19/6. Carr. 


eovered in attractive 
19 Rexine and Vynair in two con- 

trasting tones of grey. Only 
19} GNS. Or Deposit 3'7/6 and 12 monthly payments 37/6. 
i5in, 50 WATT. 14,000 line speaker with 3in. diameter 
speech coil. 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance, 
Acoustically lined. IDEAL FOR BASS GUITAR. Size 
30 x 24 x 16in. approx. ONLY 29 Gns. Or Deposit £3/15/- 
and twelve monthly payments 50/-. 


nl 


R.S.C. STANDARD BASS REFLEX CABINET, For 12in. 
Loudspeakers, acoustically lined and ported. Size 20m. x 
14in. x23in. Beautiful walnut veneer finish. Especially 
recommended for use with Speaker 
system below, £5/19/6. Set of four 
legs can be supplied with brass 
ferrules for 19/6. 
AUDIOTRINE CORNER CONSOLE 
CABINETS. Strongly made. 
- Beautiful polished walnut veneered 
finish. Pleasing design. 
JUNIOR MODEL. To take up to 
Sin. speaker. Size approx. 20x 
11x 8in. Only 49/9. 
STANDARD MODEL. 
up to 10in. speaker, 
18x 12in. £4/11/9. 
SENIOR MODELS. To take up to 
12in. speaker and with Tweeter 
Size approx. 30x 30x 
Suitable 15in. (Recommended for use with 


80 mA., 10 H., 3509 5/6 
60 mA., 10 H., 4009 4/11 
lamp. 0.5 L.T. type 6/6 


To take 
Size 27x 


4WW—118 FOR FURTHER DETAILS. 
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“THE CONTESSA” 


+COMBINED PORTABLE AND 
CAR RADIO * 


AMAZING SENSITIVITY AND SE- 
LECTIVITY ON MEDIUM AND 
LONG WAVEBANDS 


+e The easiest Superhet Radio to 
build on the market. Features 
clearly marked printed circuit and 
packaged components with full 
illustrated building instructions. Full 
tuning of medium and long wave 
bands with unbeatable sensitivity and 
selectivity. Excellent tone and volume 
with over 600-mW push-pull output. 
ye Clearly marked horizontal station 
dial with slow motion tuning. Two 
colour Blue or Beige cabinets with 
Gold handles, grilles and fittings. 
Sizes 103 x 72 x 3Zin., includes car 
aerial socket, recording sockets. 
%*& 6 Mullard Transistors and 2 Diodes. 


Guaranteed the Best Obtainable 


TOTAL COST OF ALL PARTS 


£9.19.6 2» 36. 


Fully Detailed and illustrated 
Leaflet on request. 


All parts sold separately. 


@ Attractive Appearance—Reliable Design—Unbeatable for 


Quality and Performance. 


“MINI-GRAM ” 
TRANSISTOR PORTABLE 
RECORD PLAYER 


+ Ready Built 4-transistor | watt 
amplifier with elliptical 
speaker and volume control, 
35/-.  P.P. 2/-. 

* 9 volt 45 r.p.m. turntable with 
Crystal pick-up, 

39/6. P.P. 2/6, 

+ Two-tone moulded case with 
handle, 

5/-. P.P. 2/-. 


Sold as three pre-built units 
with less than 30 minutes’ inter- 
connection work. Originally 
sold at more than double the 
price. A superb record player, 
fully portable—the ideal gift for 
teenager or adult. 


OR TOTAL 
COsT 


79/6 S 


(Battery 3/9 extra) 


WIRELESS WORLD 


ae 


VHF 


[NEW | TRANSISTOR 


See Dec. ‘Radio FM TUNER 


Constructor * 


% 5 Mullard VHF tran- 
sistors and 4 diodes. 


* A.F.C. and A.V.C. 
%* Tunes 87 to 105 Mc/s. 
* Printed circuit. 


i -F.T.s. TOTAL COST P.P 
* Preoileter: : i : OF ALL SARTSeOn E 9. 2/6 
New high gain low noise : 
compact design. 9-volt ope- ye Size 34 x 25 x 4". 


rated. Output for value or ALL PARTS SOLD 
transistor amplifiers. SEPARATELY AND 


% DETAILS ON REQUEST % FULLY GUARANTEED 
lc ES SSE ESE SSIES I Fe ESI I 


10 WATT TRANSISTOR 
HI-Fl AMPLIFIER AND PRE-AMPLIFIER 


(BE For Mono or Stereo equipment. 
Ny @ Power amplifier built on to 
4 x 2£in. panel with radi- 
~ ator for outputs. 6 tran- 
sistors and rectifier : 
-mains or battery. 


¥%& Complete Kit 
for 24 volt 3 
ohm version. 


| £5.10.0 P.P. 2/6 
Or buil 
iene Oe £5.1 9.6 P.P 27 


Mains unit 69/6 extra—either version. 
% Complete kit for 40 volt 15 ohm 
version £5/19/6. P.P, 2/6. 

Or built and tested £6/10/-. P.P. 2/6. ee 
@ Full function pre-amplifier and control unit on printed panel 9 x 2tin. 
operates from any voltage 9 to 40 volts. 5 controls. Input selector, 
Treble Bass, Filter. 1.5mV sensitivity. Inputs for P.U.s, Tuners, Mics., 
Tape, etc. ; 
Kit 99/6. P.P.2/-. Built £5/10/-. P.P.2/-. (DIAL PLATE 8/6 EXTRA) 
The 24 volt 3 ohm power amplifier can be used on any rectified mains 
or battery voltage from 44 to 24 volts. Ideal for loudhailers, public 
address or equipment amplifiers. ; 

A COMPLETE HI-Fil SET. UP—ALL TRANSISTOR 

@ LATEST BOOKLET—FREE ON REQUEST @© 

CALL FOR DEMONSTRATION—ANY TIME 


Sold as kits o7 
Prebuilt units 


@ New Fully retractable car aerial 


7-TRANSISTOR RECORD PLAYER/ 


PORTABLE TRANSISTORISED TEST EQUIPMENT 


tamper proof Se rituesreeneeanenes 35/- RADIOGRAM AMPLIFIER +N OMBREX ALL 
@ Transistor Signal injector ...... 39/6 TRANSISTOR SIGNAL 
@ Stethoscope Mono Head Sets, GENERATOR. _ 150 kc/s 
Crystal << <i. 10/6; Magnetic 10/6 to 350 Mc/s. AF, RF Mod. 
@ Magnetic Stereo Type .........64 27/6 baie ewliiis with leads, 
@ 4-Transistor 3 ohm. 9 volt I EM 
watt amplifier, kit 52/6; Built 59/6 NOMBREX  TRAN- 
37 ‘ 125 mW. 9 | 35 SISTORISED RESIST- 
@ ransistor A volt iz ANCE CAPACITANCE 
@ eaaeeedaad 350 mW, 9 volt 57/6 2 BRIDGE. IpF to 100 mfd. 
ODM icwsaspevadeaservcner veces 4 | ohm. to 100 meg., leakage 
@ 4 Transistor 250 mW, 9 volt @4 watt peak i x NOM ERe a test, visual null indicator, 
; pies Built and GENERATOR. 10 to £7/2/3 with batt = 
m ane Oh eers sees ene nctea 39/6 e aie Treble Ready to Use cone c/s. Sine/square, Pa Z i 
ransistor Portable Baby Alarm £15/2/3, with batt. NOMBREX RAN- 
as previously advertised ... £5 10 0 ang pessoas POST AND PACKING SISTOR POWER SUP- 
; aveneats aie 2/6 ANY TYPE PLY UNIT. | to I5 volt 
@ 5 Hole Chassis, Punch Kit...... 49/6 | @40 c/s to 20 P.P. 2/-. @ DETAILED LEAF- D.C. up to 0.1 seni 330) 
Soll ee ke/s £348. (Complete LETS ON REQUEST@ 250V. A.C. mains. £5/17/6 
@ Martin Audio Kits and Record Kits, | @ Inputs for with full Shek ee : 
and add on Preamplifiers available Pick-ups, descriptive 
beafletslon request, Mercehonee Cait fie se TRANSISTOR INJECTOR KIT. 27/6. P.P. 1/ 
: icrophones, all for demon- . jai APP, ee 
\ Ait AS ie abril a ata mixers, etc. stration. %& SINCLAIR SLIMLINE, 49/6. P.P. 1/6. 
: @ TWO VERSIONS AVAILABLE | * TRANSISTOR 4-CHANNEL MIXER UNIT, 59/6. 
@ Crystal Contact Microphone 12/6 12/18 volt for 15 ohm speakers (mains | %& TAPE JACK TUNER, Med. Wave, 29/-. P.P. 1/-. 


unit extra now only 60/-). 


NEW TRANSISTOR,RECTIFIER, 


unit 49/6 extra). 
VALVE and CRYSTAL CATA- 


LOG UE—more types—lower prices 
8 page catalogue free on request. 


9/12 volt for 3 ohm speakers (mains 


@ Size only 6in. x 2$in. x 2in. 

Ideal for mains or battery, portable or 
domestic record player, grams, etc. 

®@ Booklet Free on Request @ 


%* CHASSIS PUNCH KIT, 5 piece, tin. to IZin., 49/6. 
% HEADPHONES, 2000 ohm, 12/6; 4000 ohm, 14/-. 


CINTEL ALL TRANSISTOR COUNTER. Up 


to | Mc/s. £125. Brochure on Request. 


HENRY’S RADIO LTD. 


303 EDGWARE ROAD, PADDINGTON, LONDON, W.2. 
100 yards from Edgware Road Tube Station. 


OPEN ALL DAY SATURDAY. 


68-PAGE. FULLY DETAILED AND 
ILLUSTRATED CATALOGUE 


(SIZE.10 x Tin.) 2/- POST FREE 


JANUARY, 1964 


4 


vO] 
[ 


She aes 


LET US QUOTE FOR COMPONENTS | 
FOR YOUR CIRCUIT. 


PADdington 1008/9. OPEN MON. TO SAT. 9-6. THURS. | o’clock. 
@ CALL IN AND SEE US— ANY TIME @, ELECTRONIC COMPONENT SPECIALISTS @ 


4W W—119 FOR FURTHER DETAILS. 


(New 8-page Valve, Transistor, Rectifier | My 
and Crystal Catalogue now ready 1/-.) a 


h 
x 


January, 1964 WIRELESS WORLD OF 


TRANSISTORS, CRYSTALS, VALVES, COMPONENTS & EQUIPMENT 


FOR THE AMATEUR AND PROFESSIONAL — QUOTATIONS BY RETURN — TRADE SUPPLIED 


ie PT34 1 K ohm/volt 
* MI Piles 
3 THL33 Fy 
* EPIOK «610 
We ITI2 sua 
& TPSS BO 1: 
*% EP30K «30s, 
* 500 a 
* EPSOK 50 | 


* Leather case available. 


FIELD 
STRENGTH 
METER 
Five channels cover 
I Me/s to 200 Me/s. 
Fitted 200 microamp 
meter for CW or 


STEREO AMPLIFIERS 


“Com plete 
with full 
| function pre- 


R.F. Indication and amplifiers 
Earphone for AF. and controls, : 
monitoring. = De~ Fy sas04+4 watts £9/10/-. 


signed for checking 
all types of trans- 
mitters, Size 4 x 
22 x 2tin. Complete. 
Ready to Use, with 
instructions and tele- 
scopic aerial, 69/6. 
Post Free. 


xe SAI5O 7+7 watts £16/10/-. 

ye SA300:15-+-15 watts £32/10/-. 

Each amplifier completely self contained 
and designed for Mono and Stereo output. 
Supplied complete with full manual. Leaflets 
on any type on request. 


100Kc/s QUARTZ CRYSTALS 


See ee oe 2 Pin: OCTAL or 3 Pin I5/- ea. 


@ Capacitor Box. Provides 9 : 
standard values from 0.001 to eee ae Tass) vet hae toe a 
0.22 mfd. at 600 volt working, HRO 456 Ke/s... a 15/- 
296. 5000 Ke/s. 2 Pi 10 
@ Resistor Box. Provides 24 SE eb Saat rates i 
PS KO Mess 2 Pinte... sdenne nce ces g 15/- 
standard values at | watt. : 
27.255 Mc/s. Radio Control 15/- 
15 ohms to !0 meg., 37/6. HCéU 18M 46M 7 
Each box fully calibrated with 80 § c/s. ise) ae /6 
insulated leads. Invaluable for pee Ie Neies 005% — Acc. 


Over 600 frequencies in stock. 


rvice and design. : 
Sate sign See new crystal lists. 


THE HE-30 4-BAND COMMUNICATION RECEIVER 


Outstanding Bandspread Selectivity and 
sensitivity with a built-in Q-multiplier 
combine to make the HE30 one of the 
finest general coverage bandspread Re- 
ceivers available at this price. Covering 
550: Ike/s-1600 ke/s, 4.8 Me/s.-14.5 Me/s., 
L.6em. 4.8 Me/s., 10.5 Mec/s-30 Me/s. For 
amateur bands an illuminated slide rule 
dial is provided, calibrated every 5 ke/s. 
on 80 and 40: metres taking 16 revolutions 
of the bandspread dial to cover each of 
these bands every 20 ke/s. on 20 and 15 
metres and every 15 ke/s. on 10 metres 
pilus an edgewise S-meter. For the 


SWLa 0-00 logging seale for instant reset plus coverage from 0.55-30: Mc/s. The 8-valve 
plus: Rectifier superhet circuit provides an RF stage with an Aerial Trimmer for peak 
performance plus 2 If stages for improved sensitivity of 1.0 microvolts for 10db 8/N ratio 
The BEKO variable pitch control can be used to separate CW stations whilst the Q- 
multiplier adds the selectivity needed for crowded phone band operation. Controls: 
Function Switch, Audio Gain, Selectivity (Q-multiplier), Frequency (BFO), Band 
Selector, IF gain, Trimmer, AVC-MCV Switch, Ani Switch, Main Tuning, Bandspread 
Tuning and Headphone Jack, Selectivity—60db at 10 ke/s., 0.8 ke/s. at 6 dh (with Q- 
Multiplier), IF—455. ke/s., External P.M. Speaker reqd. 4 or 8 ohms impedance. 
Output 1.5 watts. 8 modern Miniature B7G Base Valves and 5Y3 40 Gns 

Rectitier. Size 15 x 10 x 7}in. Grey crackle finish. = 

Full instructions and circuit diagram supplied. Carr. & Pke. 15/-. 


@ LEAFLET ON REQUEST @ 


MINIATURE OSCILLOSCOPE 
MODEL CT84 


(- 


@Complete with 
circuit, 35/-. 


P.P. 2/-. 
Ideal for experimental 


BOAC VHF POCKET RECEIVERS 


%& Features 5-transistors (V6/8R 
=OC44) 2-OA%i_ diodes, 
V.H.F. detector, OAI0 recti- 
fier. 

* IK ohm Stethoscope headset 

*3.9 volt 450 mA/H recharge- 
able deac cells. 

%Moulded case with aerial/ 
strap. 

pc Full circuit and details. 

@Deac separately, 

12/6. P.P. 1/6. 

@Headset separately, 
15/-. P.P. 1/-. 

@Unit without above ceil 
and phone, [2/6.  P.P. [/6. 


receivers—personal locators, etc. 


TAPE RECORDER KITS 


@ COLLARO STUDIO 2- 
TRACK DECK, 
10 Gns. P.P. 5/-. 

@ 4-TRACK DECK, 
£13/19/6. P.P.5/-. ~ 

@ CABINET with SPEAKER 
for either of above, 
5gns. P.P.2/-. 

@ RECORD;/PLAY AMPLI- 
FIER KITS, 2 track, II gns. 
4 track, 12 gns. 
Leaflets on Request. 


——— 
RECORDING TAPE 
3in. [50ft. 5/3; Sin. 600ft. 
12/6; Sin. 900ft. 15/-; Zin. 
1,200ft. 18/6; Zin. 1,800ft. 
25/-; Jin. 2,400ft. 27/6. 

Excellent quality. 


HI-Fi SPEAKERS 
8A7 15/16 ohm, 6 watt, double 
CONE | idtonccaraasctese 79/6 
CX300 15/16 ohm, 25 watt, 
triple cones 12 gns. 
CRIQAE 15/16 ohm, 20 watt, 
double cones 8 gns. 
CR30AE Triple cone, 20 watt, 
15/16 ohm 0 gns. 
[0 watt Horn Tweeters 29/6 
P.P. 1/6. 


—————— ss 
SR40 OR RX650 4-WAVE- 
BAND COMMUNI- 
CATIONS RECEIVER 
4-valve version of HE30— 
similar in appearance. BFO— 
bandspread. ““S”’ meter, 
Noise Limiter, etc. 550 kc/s. 
to 30 Mc/s. Size [3zin. x 
8tin. x 5zin. Weight |2Ibs. 
£24/15/-. Carr. & Pkg. 12/6. 
Leaflet on Request. 


CRYSTAL MICROPHONES 
Range of Dynamic Types in stock. 
(See Catalogue for details) 


Acos 60/1! Stick Microphome ......-.......... 27/6 
Acos 39-| Stick Microphone ...............+5. 32/6 
Acos 40 Desk Microphone ..........--..esses- 15/- 
Acos 45 Hand Microphone _ ......-....+20s06+ 25/- 
Lapel/Hand Microphone Crystal..... 12/6 
100C Stick with Stand fitted muting . 39/6 
BM3 Stick with Stand fitted muting ......... 52/6 
Lapel/Hand Magnetic ................ reas 12/6 


Post and Packing 1/6 any type. 


SS 
MAINS AND BATTERY RECORD DECKS 
4% BSR UAI4 4speed with head £5 19 6 


yk Garrard Autoslim, 4-speed _,, £6 10 0 

% Unplugabie Head Version ,, £619 6 

4 or Stereo Version ss £7 10 O 

: tc SRPIO 4-speed or BSRGU7 __,, £5 5 0 
*& Garrard AT6 with Stereo Car- 

tridge, 4-speed..-....-...5 cc eeer er enee £10 19 é 

High sensitivity ‘scope, fully portable with te AT6 with Mono head...... ......-.4+- £10 10 0 
Mullard DG7/5 23in. tube. Gain +2dB to 2 P. & P. 5/- any type above 

Mc/s. 10 sec. to 60 m/sec. sweep. 24 volt sk 9 volt Star, 45 r.p.m. with head ......... 39/6 

operated. Full controls and input facilities, % 45 and 33 r.p.m. Star, ORR a Sess ALO 

| complete in portable cases. xk 45 rp.m. Garrard, 6V... ,, 4) 0 -ressere 35/- 

. Carr. & Pkg. BARGAIN BUY— te 4+speed B.S.R., IV wee sy gy we eree ees 5 gns. 
£16/10/-. 76. LIMITED NUMBER P. & B. 3/6 any of above. 


~ >} 


4W W—120 FOR FURTHER DETAILS. 


Cathodecn 
Miniature 
Crystal Oven 
6 or 2 - volt 
ACID. G86 e: 
for HC6U or. 2M 
crystals. Brand 
new, 22/6. 

P.P. I/-. 


@ GSIO0CS Dekatron Display Tubes 
25/-. Base 2/-. 

@ 931A Photomultipliers, 60/-, with 
base. 

@ Large range of Special Valves 
in stocle. 


METER BARGAINS 


50 Microamp 24in. square MC... 35/- 
O/OQUA 23in.fe. DCW cel ecsenecenee 35/- 
I mA. 24in. flush round............ 30/— 


23in. Moving Coil double range Volt- 
meter, centre zero. 30-0-30 and 3-0-3 
volts. [deal for transistor tester or 
voitage measurements, [2/6, post free. 
O/SOOpeAe- Dime: cach cnemane acto vomsesee 15/- 
0/500uA. 24in. flush mounting, D.C. 20/— 
24-0-2 mA., 2$in. flush D.C. ...... 12/6 
O/15 volt M.f. 24in. FR. A.C....... 8/6 
0/50uA (D.C.) 4in. square, clear front 
52/6 p.p. 1/6. * 
MINIATURE PANEL METERS 

*0/50uwA (D.C.) 39/6 *0/5mA (D.C.) 27/6 
*Q/500uA(D.C.) 32/6 *0/300V(D.C.) 27/6 
*0/l mA (D.C.) 27/6 Vu Meter 42/6 
““§ ** Meter 35/-. All Brand New Boxed 
*Available Clear Plastic Front or Black 


Moulded. State which, 
200uA D.C. Edge meter........... 69/6 
ImA D.C. Edge meter..........0.008 59/6 


34 x | inch Front Panel. 


PORTABLE TRANSISTORISED 
INSULATION TESTER 
MODEL 521 
100/250/500 volts at 0/100/200/500 Meg- 
ohms. Supplied with leads and leather 
case £9N7/1G. P.P. 5/-. Brand new, 

fully Guaranteed, Leaflet on request. 


2S SES ae 
ZENER REFERENCE DIODES 

% § to 8.8 volt, 0.2% stability from 
= 55°C to: Fs FOO Cs oc... 45/- ea. 

% 5.9 to 6.5 volt. 1° stability from 
—55°C to + 1O00°C......... 15/- ea. 


SILICON RECTIFIERS 


100 PIV 65 v. RMS 3 amp......... 10/- 
400 PIV 280 v RMS 3 amp........- 10/- 
600 PIV 420 v. RMS 3 amp........- 17/6 
400 PIV 280 v. RMS [£amp.........  10/- 
100 PIV 45 v. RMS 20 amp......... 35/- 


BRAND NEW. COMPLETE WITH 
INSULATORS, TAGS ETC. 


Henry's Radio Ltd. 


303 EDGWARE ROAD, LONDON, W.2 
PADdington 1008/9 
Open Monday to Sat. 9-6, Thurs. | o'clock. 
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ARMSTRONG RADIOGRAM 
CHASSIS , ¢ 


£21.4.0 


AF/208. AM/FM RADIOGRAM CHASSIS 
@ Full VHF Band (87-108 Mc/s.) 

Medium Band, [87-570 m. 

5 watts Output. Perfect quality. 

I5dB Negative Feedback. 7 vaives. 
Separate Bass and Treble Controls. 

2 Compensated Pick-up Inputs. 
Frequency Response 30-22,000 c.p.s.-2dB 
Tape Record and Playback Facilities. 

First Class Continental Reception. 


For 3, 74 and 15 ohm Speakers. 


BARGAIN SALE PRICES 


New boxed VALVES 90-day guarantee. 


0z4 J- {| 6K7G  5/- | EB91  4/J- | PCL82 10/- 
IR5 6/- | 6K8G  5/- | EBC41 8/- | PCLS84 10/- 
185 6/- | 6L6G 8/- | EBC81 $/- | PL81 10/- 
IT4 3/- | 6N7M 5/- | EBF80 9/- | PL83 — 8/- 
2x2 =. Q/- | 6Q7G.—Ss« G/- | ECH42 9/- | PY83 15/- 
384 9/- | 6SN?  5/- | ECHS81 9/- | Pyso 3/- 
3v4.-—s ‘/- | 6V6G 5/- | ECL80 9/- | PY81 3/- 
3905 ‘y/- | 6x4  5/- | ECL82 10/- | Pys2 = -7/- 
504 6/- | 6X5 6/- | EF85 6/- | QP25 7- 
5Y3 6/- | 12AT7 6/- | EF89 j= | SP41 3/- 
5Z4  g/- | 12AU7 6/- | BL382 5/- | SP61 3 /- 
GAC? 4/- | 12AX7? 7/- | ELS4 7/- | 022 ¥/- 
6AM6 4/- | 12BH7 ‘7/- | EY51 9/- | UBC41 9g/- 
6AT6 6/- | 12K? 5/- | EY86  9/- | UBC81 9/- 
6BAG_7/- 12K6 14/- | EZ407/- | UBF80 9/- 
6BE6 5/- | 1297 5/- | Ez80 ‘7/- | UCHS1 

6BW6 7/- | 25Y5G 9/-| EZ8i  7/- | UCL82 10/- 
64 5/- | 85L6  9/~ | HABC8010/- | UCL83. 12/- 
6D6 =s_»5/- | 3524 + +=+5/- | HVR2A 5/- | UF89 9/- 
6G6 —s«A/- | 954 3/- | KT33C 8/- | UL41 9/- 
6H6 j- | DAF96 §8/- | KT76 §g/- | UY41_7/- 
635 5/- | DF96 g/-| MU14 ‘7/- | UY85 /- 
636 5/- | DK96 /- | Pocs4 g/- | UU9 —/- 
6I7G ©6/- | DL93_—s8/- | PCF80 /- | VR150/30'7/- 
6K6 _—5/- | EABC80 8/- | PCF82 8/- Le Gya 
NEW ELECTROLYTICS FAMOUS MAKES 

TUBULAR TUBULAR CAN TYPES 

1/350v. .. 2/-|50/350v. 5/6|8/600v. ........-. 9/- 
2/350v .. 2/3|100/25v..... 2/-|16/600v. .......... 12/- 
4/350v°.. 2/3|250/25v..... 2/6|16/450v..........- 5/- 
~$/450v. .. 2/3/500/12va.... 3/-|16-+16/500v, ...... 7/6 
16/450v... 3/-|1,000/12v. .. 3/-|50/450v. .......... 6/6 
32/450v... 3/9|5.000/Gv. .. 5/-|32-+32/350........ 5/- 
25/25v. .. 1/9|8+8/450v... 3/6/82+82/450........ 6/- 
25/50v. .. Q/-|8+16/450v. 3/9|/50+50/350........ 7/- 
50/25v. .. 2/-|16+16/450v. 4/3|/64+120/350v. ...-11/6 
50/50v. .. 2/-/32+382/350v. 4/6'100+200/275v... 12/6 


TINNED COPPER WIRE 16 to 22 s.w.g. + Ib. 3/-. 
ENAMEL WIRE ib. 16 to 22 s.w.g., 2/9, 24 to 30 s.w.g.3/6, 
32 to 40 s.w.g., 4/6. D.C.C, 28, 34, 86 s.w.g. 3/6 2 oz. 


CRYSTAL MIKE INSERT . High outpu 
Miniature size, I4in. dia. x 6/6 
ACOS STICK MIKE 39-1 


TELEPHONE CONTACT MIKE... 
GUITAR CONTACT MIKE 


MORSE KEY 4/6; BUZZER 4/6. 

VALVE HOLDERS, EA50 6d. BL2A. CRT. 1/3. Eng, and 
Amer. 4, 5, 6 and 7 pin 1/-. 

MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, B8A, B8G 
B9A 9d. B7G with can. 1/6. B9A with can. 1/9. Ceramic 
EF50, B7G. BSA, Int. Oct. 1/-. B7G, B9A cans, i- each, 
Valve base plugs B7G, B9A, 2/3 each. 


C.R.T. BOOSTER TRANSFORMERS 


For T.V. Tubes having heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 
tions, Mains input. 

LOW LEAKAGE WINDINGS OPTIONAL 25% and 
50% BOOST ON SECONDARY. 


QV. OR 4 V. OR 6.3 V. OR 10.3 V. ee 
(State tube voltage required) 


HEADPHONES, 4,000 ohms 15/- pair. 

HEADPHONES, moving coi] 100 ohms 10/- pair. 

SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 
SPEAKER-FRET. Goid, Green or Maroon Cloth 17 x 25ia., 
5/-: 25/35in. 10/-. Tygan various colours. 52in. wide from 
10/- ft.; 26in. wide from 5/- ft, Samples 1/-. 

Expanded Meta), Gold, 12x12in. G/-. 


MINIATURE PANEL METERS 
Size IZin. sq. Precision jewelled bearing:, 
2% accuracy, silvered dials, fine pointers, 
zero adjustment. 


0-ImA 27/6; 0-5mA 27/6; 0-300 v. 27/6; 
0-50a 39/6; 0-500a 32/6. ‘‘S’? meter 35/-. 


CABY MULTIMETER MI 54- 


0-1200 v. A.C.-D.C. Ohms 0-100K, cte. 


WIRELESS WORLD 


MAINS TRANSFORMERS 


200/250. AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 y., 3.5 a., tapped 


4v. 4a. Rectifier 6.3 v, 1 a. tapped 5 v. or 4v. 24. 22/6 
Ditto 350-0-350 29/6 
MINIATURE 200 v. 20 mA., 6.3v. 1a.: 

MIDGET 220v. 45 mA. 6. 3y. Dac Poutice es nalne ein 1 
SMALL, 250-0-250 v. 45 mA., 6.3 v. ae a. 

STANDARD 250-0-250 65 mA., 6.3 v. 

HEATER TRANS.,, 6.3 v. 13 a, 


7/6 
Ditto tapped sec., 14v., 2, 3, 4, 5, 6.3 v.14 amp. 8/6 
HEATER TRANS. 6.3 v. 4a. 
GENERAL PURPOSE LOW VOLTAGE, 
8, 4, 5, 6. 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 a. 22/6 
AUTO TRANS. 150 w., 0, 115 v. 200, 280, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 230, 250 v. 82/6 


PARMEKO MAINS TRANSFORMER. Made _ for 
special contract, the ratings can safely be doubled. 
Guaranteed 2 years. Primary ee 110- apes Vs 
H.T. 300-0-300 v. 50 mA, LT, 6.3 v. 1.8 a. 17/ 

MULLARD ‘‘ 510” MAINS TRANS. TO SPEC. $316 


0.P. TRANSFORMERS. Heavy duty 50 mA., 5/6. Small, 
pentode, 4/6. Miniature 3V4, etc., 5/9. - Multi-ratio '7/6. 
Multi-ratio Leavy duty push-pull 10 w., 15/6. 

Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 

Estone ultra-linear OT/ML 10 w., Spec. for “510” 45/- 
10 w. matching transformer, 3, 7, 15 ohms. 12/6. 
INTERVALVE TRANSFORMERS. 3:1, 5:1, 
L.F. CHOKES 15/10 H., 60/65 mA., 5/-; 
10/6; 10 H. 120 mA., 12/6; 10 H. 150 mA., 14/-. 
FULL WAVE BRIDGE CHARGER, RECTIFIERS. 2, 6, 
or 12V. 1} a., 8/9; 2 a. 11/8; 4a. 17/6. 

CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2 6 or 12 v., 1} a., 15/6; 2 a., 17/6; 4 a., 
22/6. Free charger circuit. 

4 AMP CAR BATTERY CHARGER with Ammeter Leads, 
Fuse, Case, etc., for 6 v. or 12 v., 69/6. Ready built. 


BOOKS (List S.A.E.) 


“WW.” Radio Valve Data 

High Fidelity Speaker Enclosures 

Valves Transistors, CRT Equivalents 9/6 

At a Giance Valves, CRT Equivalents 3/6 

Coil Design and Construction 5 

Transistor Sub-Miniature Receivers 

TV Fault Finding 

Muilard Audio Amplifier Manual 

Radio Valve Guide, Books |, 2, 3 or 4a. Ap 

Transistor Superhet Receivers 

Practical Radio Inside Out 6 

Master Colour Code 1/6 

Practical Tape Recording Handbook 5/- 

Coil Design and Construction Manual 5/— 

Radio, TV and Electronics Data Book 3/6 

International Radio Stations List 2/6 

High Fidelity Stereo Gramophone 5/- 

Modern Transistor Circuits for 
Beginners 

Principles of Colour T.V. (Patchett) 

Boys’ Book of Crystal Sets 

Stroboscopic Disc 33, 45, 78 r.p.m. 

Realistic High Fidelity (Hartley) 


CRYSTAL DIODES, G.E.C. 2/-; GEX34, 4/-; OA81 3/-. 
Crystal Coils HAX, 3/6; HAXL 3/6; DRR2 4/6: DRX1 3/-; 
CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6. 
Brimistors CZ1 3/6; CZ2 2/6; 0Z3 1/6. 


RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B.V.A. valves (current and obsolete 
types). Send S.A.E. for quotation. 


ADASTRA 3-3 AMPLIFIER 3 Watts 


ADASTRA 3-3 HI-Fi AMPLIFIER 
READY BUILT, WIRED & TESTED 
A.C. only 200-250 V. Valves ECL86 and EZ80. 
3 ohms quality output. Mullard tone circuits, 


Controls: bass boost, treble and volume. 
Separate engraved front-panel with de luxe 
finish. Quality mains transformer. Stove 
enamelled chassis size 6in. x 5in. x 3in. 
Bargain Price £4/19/6. Details S.A.E. 
“* Performs agreeably well,”’ 

(The GRAMOPHONE) 


Loudspeakers 


CHOOSE 


THE 
BEST 
AND 
SAVE 
POUNDS 


12in.Stalwart! 5w.45/12000c.p.s.,30r!50hms90/- 
12in. Stereo, foam suspension, 15 ohms £6/17/6 
12in. Standard H.D. 20 w. 40-14,500 c.p.s. £8 
12in. De Luxe foam, 15 w. 25-17,000 c.p.s.£9/10 
12in. Bass 25 w. 20-18,000 c.p.s. £12/12/- 
12in. Ultra Twelve, 20 c.p.s. to 25 kc/s £17/10/- 
I5in. Baker Bass Auditorium 35 w. Mk. II £18 
Ideal for Bass Guitars. 

Stalwart Portable Enclosure 18” x 13” x 8” £3. 


LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 
2hin., 3in., 4in., 5in,, Bin, x 4in. 15/6 each; 8in. 1'7/6; 
64in., 16/6; 10in. 30/-; 
x Gin. 22/6; 8” x5’, 9” x8’, 21 

STENTORIAN Tweeter. 1359 5 or 159 30/-; Crossover 
0X38000, 30/-; 10in. HF1012, 87/6; 8in. HF812 72/6. 
TWIN GANG CONDENSERS “ 0-0? Transistor 208pF and 
176 pF. with trimmers and screen 10/6 each; 365 pF 
miniature 1g x lin. x lin. 10/-; 500pF standard with 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9/-; 
500 pF slow motion drive, standard or midget, 9/-, Small 
8 gang, 500 pF., 17/6. Single ‘‘ 0 *’ 365 pF, 7/6. 

SHORT WAVE. Single 10 pF, 25pF, 50 pF, 75 pF, 100 pF, 
160pF, 5/6 each. Can be ganged together. Couplers 9d. each. 
TUNING AND REACTION CONDENSERS. 100pF., 300pF.. 
5OOpF., 3/6 each, solid dielectric. 

CONDENSERS. 0.001 mfd., 7kV. T.C.C., 5/6; ditto 20 kV. 
9/6; 0.1 mid. 7 kV., 9/6; 100 pF. to 500pF. Micas, 6d. 
Tubular 500 v. 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/6; 0.1/850 
v., 9d.; 0.5/350 v., 1/9; 0.01/2, 000 Ve, eg 0. we ee ne 3/6. 
CERAMIC CONDENSERS. 500 v. 0.3 pF. ‘to 0.0 d., 9d. 
High voltage pulse ceramics, 100pF., etc., Wei 2/6. 
SILVER MICA. 10% 5 to 500pF., 9d; 600 to 3. ,000pF. Li-; 
close tolerance (plus or minus 1pF), 2. 
ditto 1% 50 to 815pF. 1/-; 1,000 to 5,000pF., 1/9. 


465-470 Kc/s. SIGNAL GENERATOR 
Price 10/6. Uses B.F.O. Unit ZA 30088 ready made 


with valve 185. POCKET SIZE 23in. x 4}in. x lia. 
Only one resistor to change: Full instructions supplied. | 
Battery 8/6 extra. 69 v. -+ 14 v. Details free. 


WAVE-CHANGE SWITCHES 


2 p., 2-way, or 2 p. 6-way, long spindle ............ 3/6 
3 p. 4-way or 1 p. 12-way, long spindle .............. 3/6 
4 p. 2-way or 4 p. 3-way long spindle................ 3/6 
8 p. 4-way 2 wafer long spindle ..................-. /6 


6 
Wavechange ‘‘MAKITS’* Wafers available; 1 p. 12-way, 
2p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way. Prices 
include click spindles. adjustable stops, ete. 
1 wafer, 8/6; 2 wafer, 12/6; 3 water, 16/-. 
waters up to 12, U/6 6 each. 
TOGGLE SWITCHES. s.p. Ma at 
Rotary Toggles, s.p., 3/6; dp, 4/6. 
JACKS. English open-circuit 2/6, closed-circuit 4/6. 
Grundig type 3-pin, 1/8; Grundig Lead Type 3/6. 
Phono Plugs 1/-. Sockets 6d. 
JACK PLUGS, 3/-, Screened 4/-, Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS. 
P74 2-pin 4/3; P78 3-pin 4/6; P194 6-pin 6/6. 
P360 3-pin 4/-; Mains selector panel with plug 1/-. 


MARTIN TAPE PRE-AMPLIFIERS 
AND DECKS 


(PLAY-BACK THROUGH YOUR OWN HI-Fi) 
BSR 2 TRACK £8/8/-. TD 2 DECK £6/15/-. 
COLLARO 2 TRACK £&/8/-. STUDIO DECK £10/10/-: 


COMPLETE RECORDING AND 
PLAYBACK AMPLIFIERS 


2 TRACK BSR £8/8/-. COLLARO £11/11/-. 


a.p., 3/6; d.p.d.t., 


12in. yale (15 ohms 35/-). 10in. — 


2.2 to A7p., T=) 


Additional. 


ie 
Min. Slide D.P. 3/6. 


48-HOUR RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONENT r 


Our written guarantee with every purchase. 


Buses 133 or 68 pass door 


S R, Stn. Seth 


January, 1964 
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1964 RADIOGRAM CHASSIS 


Five Valves 
Latest Mullard 

WwW. i a ECH81, pee EBCS81, 
LW. 800 m.-2,000 m, EL84, EZ80 
12-month. guarantee. A.C. 200-250 v. 4-way switch. 
Short-Medium-Long-Gram. Ferrite Aerial. A.V.C. and 
Negative Feedback. 5 watts 3 ohm. Chassis 13iin. x 
Yin. high x 5}in. deep. Glass dial size 13in. x 4in. 
horizontal wording. Two Pilot Lamps. Four Knobs, 
Aligned and calibrated. Chassis isolated from mains. 


BRAND NEW £9.15.6 oar. a 


| Matched Speakers 8in. 17/6; 10in. 25/-; 12in. 30/-. 


Volume Controls ohm 
Long spindles. Midget 80 CABLE Coax 


5K ohms to 2 Meg. Semi-air spaced 6d. yd. 
L/S 3/-.. D.P. 4/6. P : 2 
Stereo L/3 10/6. DP 14/6. | Fringe Quality. Air spaced. 


Linear or Log Tracks, Idea] 625 lines 1/- yd, 


CAR AERIALS PLUGS 1/6. Ditto sockets 1/3. 

COAXIAL PLUG 1/-. TRIPLEXERS. Bands I, I, TI 12/6. 
PANEL SOCKETS 1/-. LEAD SOCKET 2/. 

COAX. OUTLET BOXES, SURFACE OR FLUSH 4/-. 
BALANCED TWIN FEEDER 6d. yd., 80 or 300 ohms. 
TWIN SCREENED FEEDER 1/-. 80 ohms. 

EXTENSION SPKR. CONTROL. 10 ohms 3/-, 25 ohm 6/6. 
TELESCOPIC CHROME AERIALS. 18in. extending to 
43in. 8/6 each. 

RESISTORS. Preferred values. 10 ohms to 10 meg. 

i w., 4 w., 4d.; 1 w. 6d.; 15 w., 8d.; 2 w., L/-. 

HIGH STABILITY. t ig 1% 9/- Preferred values, 10 
ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg.. 9d. 


nea WIRE-wounD Resistors J 1/3 
15 watt 10 ohms-10,000 ohms 3 /~ 
ge ek eee ee 3/- 


LF. TRANSFORMERS 7/6 pair 
465 ke/s. Slug Tuning Miniature Can. 2x1x1lin. High 


Q and good band widtb. Data sheet supplied. 
Standard size Weyrad liin. sq. x 3iin., 10/6 pair. 


WIRE-WOUND Pots. 3 WIRE-WOUND 4-WATT 
WATT. Pre-set Min. TV | STANDARD SIZE POTS. 
Type. All values 10 ohms LONG SPINDLE VALUES 
to 25K, 3/- ea.; 30K, 4/-; 50 OHMS to 50K, 6/6; 
Carbon 30K to 2 meg.,. 3/-. 100K, 7/6. 

TRIMMERS. Compression ceramic 30, 50, 70 pF, 9d.:; 
100 pF, 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/9; 
Philips 0 to 10 pF., 3 to 30 pF., 1/~ each. T.V. etc. 1000 pF. 
with knob, 2/-; RADIO SCREWDRIVER, 5in., 64. 
Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 
NEON MAINS TESTER-SCREWDRIVER, 5/-. 

SOLDER MULTICORE 44. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TV PRE-AMPLIFIER BAND 1 B.B.C. 
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve 
Kit price 29/6 or 49/6 with power pack. Details 


@d. (PCC84 valves if preferred), 

BAND Il L.T.A.—same price. 
Tunable channels 8 to 18. Gain 17 dB. 
Set of coils and circuit only, 9/6. Band I or IIL 


PAXOLIN PANELS. ;hin. x 10in. x 8in., 2/-. 
RECTIFIERS. RMI 5/-; RM2 6/-; RM3° 8/-; RM4 10/-: 
RM5 10/-; 144100 10/-; 144116 10/-; K3/25 5/-. 
MINIATURE CONTACT COOLED MECTIFIERS, 250. v. 
50 mA., 7/6; 250 v. 60 mA., 8/6; 250 v. 85 mA., 9/6; 200 
mA., 91/-; 300 mA., 27/6; Full Wave Bridge 250 v. 25 
mA., 10/-; 120 mA., 15/-. Silicon 250 v. 450 mA, 10/-. 
SELENIUM RECT. Popular type. 300 v. 85 mA., 5/-. 
OSMOR MIDGET “ Q ” tyne, adj. dust core, from 4/- each. 
TELETRON D.W.R. L. and Med. T.R.F. reaction, 4/-. 
Medium only DR. 4/-. COILS. Wearite ‘‘ P ’’ type, 4/- each. 
FERRITE AERIALS (VALVE) M. 8/9: M.L.. 12/6. 
FERRITE ROD AERIALS. L. and M, for transistor circuits, 
OSMOR 10/- each. WEYRAD 12/6 each. 

FERRITE RODS 8” x #x 3/-; 6" x # 8/-56"x 3” 3/-. 


QM AX CHASSIS 

CUTTER 
-The cutter consists of four parts; a dia, a punch, an Allen 
screw and key. 


tin. 14/6 bin. 18/- 2in. 34/3 
Zin. (14/6 Idin. 18/6 2fin. 37/9 
in. 15/6 in. 20/- 2tin. 44/9 

- gin. 15/9 = Igin. 20/- lin. sq. 31/6 
lin. [8/- tin. 20/6 tin. sq. 28/- 
I-zin. [8/- — EZin 22/6 


ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled, 
4 sides, riveted corners, lattice fixing holes, 23in, 
sides, Jin. x 4im., 4/6; 9in. x 7in., 5/9; llin. x 7in., 


6/9; 18sin. x 9in., 8/6; 14in. x Liin., 10/6; lbin. x 
14in., 12/6. 

ALUMINIUM PANELS. 18 s.w.g. 12in. x 12in., 4/6; 
14in, x S$in., 4/-; 12in. x 8in. 3/-; lpin. x fin., 2 
8in. x 6in., a. 6in, x 4in, 1/6. 


H.F. CHOKES, all wave, 2/6. Osmor QC1 6/9 
T.R.F. COILS A/HF, 7/-; pair BAX 3/6; Paxn 3/6. 
REPANCO DRR2 4/6. DRX1 3/-. Purple Cores tin. 6d. 


ALADDIN FORMERS an“ cores. iin. 8d., jin., 10d.,, 
0.3in. FORMERS 5937 or 8 and cans TV1 or 2, jin. sa, 


x 2tin. or fim. sq. x Llin., 2/- with cores. 
SLOW MOTION DRIVES. Epicyclic ratio 6-1, 4/3. 


SOLON IRON 25 w. 200 v. or 280 v., 24/-. 65 w. 29/-. 
A.N.T.E.X. PRECISION sub-miniature iron. 200 or 240 v. 


29/6. Stands for A.N.T.E.X. irons 12/6 extra. 


| Spares in stock for above irons. 


EAGLE 4 TRANSISTOR PUSH-PULL 
AUDIO AMPLIFIER = Size 3x 13 x Zin. 


Powerful, ready built miniature push-pull amplifier with 
output transformer, 4 transistors, ldeal tor use with 
record players, imtercoms., or ‘“*‘ BABY ALARM,” 
Complete with full instructions and circuit. 


PRICE 47/ 6 9v. Batt. 2/6. 23in. SPEAKER15/- 


MAINS DROPPERS. Midget. With adj. sliders, 
0,3A 1,000 ohms, 5/- 0.15A 1,500 ohms, 5/-. 
0.2A 1,200 chms, 5/-. 0.1A 2,000 ohms, 5/-. 


BARGAIN SINGLE P! AYER KIT 200/250v. A.C. 


£9.15.0 ‘pose'si- 


WITH 2-STAGe AMPLIF.ER 3-WATT 
2 VALVES UCL82, UY85, 
HIGH-FLUX 5in. SPEAKER. 
4-SPEED E.M.I. TURNTABLE, 

16, 33, 45, 78 R.P.M. 

CRYSTAL PICK-UP FOR L.P. STD. 
RECORDS, 7in., 10in.,. 12in. 

Cut out Mounting board 123 x 9Zin. 


ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT;1 Push Pull to 3 ohms for OC72..... - 11/- 


| D3034, 1.75:1 C.T. Push Pull Driver for OC72...... 11/- 
D3058, 11.5:1 Output to 8 ohms for OC72 ete....... 1/- 
D167, 18.2:1 Output to 8 ohms for OC72, ete....... 12/- 
D239, 4.5:1 Driver, fin. x es 26 hag Se SEUCCUL 11/6 


D240, 8.5:1 Driver, jin. x 47 
ARDENTE TRANSISTOR VOLUME “CONTROLS. 

VC1545, 5K with switch, 5/3. 

vC1760. 5K with switch 10/6. 

DEAF AID EARPIECE Xtal or magnetic, 7/6. 

SUB-MIN. JACK and PLUG, 3/6 pair. 

MIKE TRANSFORMERS 50:1, 3/9. 

P.V.C. CONN. WIRE, single or stranded, 2d. yd. 

TWIN P.V.C. FLEX, 2 amp., 4d. yd. 

SLEEVING 1 or 2 mm., 2d.; 4 mm. $4.; 6 mm., 5d, yd. 
Bib Cutters 3/6. Insulated Side Cutters, 8/6. 

Panel mounting fuse-holders 2/-. Fuses 60 mA. to 5a. Gd. 


FAMOUS MAKES 
PLASTIC RECORDING TAPE 


Double Play Yin. reel, 2,400it. 42/-| g 
Ha rook E2000, a5) Seeresecah 


4in, [- 

Long Play ‘in. reel, 1.800it. 22/6) 5in. 3): 
din, reel, 1 200ft. 17/6) 53in. 2/- 

5in, reel, 900ft. 15/-| 7in, 2/6 


i | Leader Tape 
Standard in. reel. 1,200%t. 17/6) 
5in. reel, 600it. 11/6! Splicer Tape3/- 


‘© RASYSPLICE ”' Tare “plicer 5/-. 


Screws 1 gross assorted 6BA. 6/6, 4BA. 8/6. 
Nuts and Washers 1 gross ea., 6BA 6/6, 4BA 8/6. 


THE * iNSTANT ” BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETIZER 


200/250 v. A.C. i Leaflet S.A.E. 


EXPERTS ANSWER ALL ENQUIRIES 


48-Hour Mail Order 


SPECIALISTS esr caovoon se. 


charge I/-, Fuli list, |/-, C.O. Dz 2/- extra, (Export welcome. Send remittance and extra postage, no C.0.D.) 
sa ST ea a al A ER aR a SE 


BUILD YOUR OWN 
RECORD PLAYER 


FROM 


£9.19.6 
AND 


SAVE 
POUNDS 


4 Speed Autochange or Single Player units supplied 
with Brand New 2-tone Portable Cabinets 17 x 15 x 8}in. 
Strong carrying handle, gilt finish, clips and hinges, 


| As used by Famous Make for 20 gns. models. Ready 


cut-out motor board 14 18in. Front baffle with 7 x 4in. 
high flux loudspeaker and 3 watt 2 valve UY85, UCL82 
2-stage amplifier ready built on metal chassis 12 x3 
2tin. Quality 3 ohm output transformer, low hum 
level circuit. Volume and Tone controls, 3-core safety 
mains lead, All items fit together perfectly. Special 
instructions cnable assembly in 30 minutes, only 
5 wires to join! 12 month written guarantee. Available 
separately or package deals as below: 


AUTOCHANGE KITS Complete—as above, 
B.S.R. Monarch UA14 weee §11/10/- P.P. 5/- 
Garrard Autoslim £12/18/0 P.P. 5/- 


SINGLE PLAYER KITS Complete—as above. 
E.M.I. Junior £9/19/6 P.P. 5/-~ 
£11/5/0 P.P. 5/- 
OR SHi ARATELY 
Cabinet with cut-out board .... £3/9/6 P.P. 3/6 
Amplifier with 7 x 4in, speaker £3/17/6 P.P. 3/6 
AUTOCHANGERS 
B.S.R. UA14 £5/19/6 P.P. 
B.S.R. U.A.15/16 £6/17/6 P.P. 
Garrard Autoslim 


SINGLE PLAYERS 


. 3/6 
. 3/6 


E.M.I. auto stop/start {1 -P, 3/6 
E.M.1. Junior 3 


TRANSCRIPTION UNITS 
Garrard 4HF £16/10/0 P.P 5/- 
Philips AG1916 £12/5/0 P.P. 5/- 
Garrard ATé £11/10/0 P.P. 5/- 


BARGAIN Stereo/Mono 

B.S.R. Autochange UAI2...... £7/10/0 P.P. 3/6 
Replacement sapphire styli available from... 5/3 
Replacement Xtals from 15/-: Stereo irom .. : 81/6 


NEW MULLARD TRANSISTORS 


OC71 G/-, OC72 7/6, OC81D 7/6. OC81 7/6, AF115 
10/6, AF114 11/-, 0C44 8/9, 0045 3/6, 0C171 10/6. 
AF117 9/6. 

Sub Miniature Condensers. 0,1 mFd, 30v., 1/3. 1, 2, 4, 
5, 8, 16, 25, 30, 50, 100 mFd. 12 volt 2/6 each. 
Transistor Holders 1/3. 


«611° TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave 
band superbet chassis. Ideal for portable or table 
radio, All parts including BVA transistors, ferrite 
aerial, printed circuit, 8jin. x 2}in., but EXCLUD- 
ING speaker rage cabinet, ohms output, Simple 
instructions 1/6 (free with kit), 

Speakers 36 ohm., 7 x 4in.. 21/-. £4 5 0 

5in., 1'7/6: Zhin., 15/6. 


WEYRAD 


TRANSISTOR SUPERHET TRANSFORMERS, COILS, 

PRINTED CIRCUIT AND FERRITE ROD AERIAL, 

Tiong and Medum Wave Aerial—RA2W with CAR 

ABRIAL COIL. On 6in. rod, 7yin, diameter, 208pF. 

tuning 12/6 

Oscillator Coil, P50/1AC, 176 pF tuning 5/4 

Est and 2nd LF. Transtormers—P50/2CC,, 470 Ke/s. 
sin. diameter by jin. high, ea.. A 

ard 1.F. P50/2CC diode detector 

Driver Transformer—LFDT4 . 

Printed Circuit—PCAl. Size ati 

drilled and printed 

Jackson ‘* 00” gang 

Volume Control 5K, ae 

85 ohm Speakers 84in. PTE. Sin. 7/6, 7 4in. 21/- 

Wavechange Switeh - 3/6 

Set of 6 Mullard Transistors and diode. 

Constructor’s Booklct with full details. 

3 ohm Output trausformer OPT1 


B.B.C. 2 TRANSISTOR + DIODE—22/6 


M.W. and L.W. Radio, Kit. Earpicee 7/6: Battery 2/3. 
Circuit and Details Gd. Real performance, 


SINCLAIR “SLIMLINE” 47/6 Batt. 3/6 


2 Transistor plus 2 Diodes. Med. wave, micro. receiver 
8 x 1} x jin. Complete kit, includes min. earghone. 
pristed sireuit, Ferrite aerial. 


04 WIRELESS WORLD 


BENTLEY ACOUSTIC 
CORPORATION LTD. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 


THE VALVE SPECIALISTS Telephone PRIMROSE 9090 
ALL GOODS LISTED BELOW IN STOCK 


OA2 4/6,;9BW6 9/6) DF97 10/-] BL820 16/4) R16 34/11, MIDGET 
. OBZ 6/-|10C1 9/3|DH76 3/6} BLS22 18/6| R18 10/6] SILICON 
OZ4GT 4/8|10C2 12/6) DK40 18/8] ELLS80 20/5 | R19 7/-| RECTI- 
VAD 5/-|10D2 10/6|DK92 6/9|HM4 17/9|SP41 2/-| FIERS 
JA7GT 8/-|10F1 10/-|DK96 6/8} EM34 8/9|SP61 2/-| munara 
105 6/3| 10F18 10/-|DL68 15/-|EM71 18/6|8U25 27/2) pyi00 
1D6 9/9|10P13 8/3|DL96 5/9|EM80 6/8| T41 Oe gninst 
1H5GT 8/-|10P14 11/6] DLS10 10/6}EMS1 7/-|TDD4 8/8} o59 y at 4 


114 2/3} 11D5 17/6|DM70 5/-|EM84 6/9|TH4l 18/- 
1LD5 = 4/38 | 12 AG 2/8) DY86 7/-| EM85  8/- | TH233 14/9 
JENS 4/6|12AC6 8/6) ESOF 24/-| EM87 15/2 | TP22 5/- 


amp. 
No larger 
than a shirt 


INSGT 8/6|12AD6 9/6| H83F_ 24/-|EN31 45/-|TP25._B/~|  phutton, 
1R5 4)-]12AN6 8/-| B88CC 10/-| BY51 5/9) P2620 17/6} 77g cach 
184 5/-|12AH8 9/-| E180F 19/6|EY81 7/8 | TY86F 11/8 

185 3/6} 12A4T6 4/6} BA50 1/6) EY83 9/8| Ul2/l4 7/6] _TRAN- 
1T4 2/3; 12AU6 5/9|BA76 6/9| EYS84 10/6/ U16 8/9 | SISTORS 


1U4 5/9| 12AV6 6/6) EABC80 5/6| BY86 5/9|U18/20 6/6 AND 
1U5 5/3|12BA6 5/9} BAC9L 3/8}EY88 9/3|U19 48/6 


\ JANUARY, 1964 © 


Vari-Stat 
THERMOSTATIC —is 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


Weight we Se 
Heating time .. ve 20: secss : 

“Push-in” Bit Sizes .. 3/32”, 1/16”, 1/32” 
Voltage . 7.) 250 t012 Volts ar: 
Price (i). as Res ane “ay ee 


99/- 


Instrument Model 70 watt 


2D21 5/6) 12BE6 4/9| BAF42 7/6|}BZ40 5/3. | U22 6/-| AC1O7 14/6 
2x2 3/-|12BH7 6/9|EB34 1/-|BZ41  6/-|U24 15/-| ap140 25/- 
3A4 3/9; 12E1 16/9} EB41 4/9) EZ80 4/— | U25 8/9 | AF102 27/6 
8A5 6/9| 12I7GT 7/3] EB91 2/8}EZ81 4/-| 026 7/9 | AF114 °11/- 
3B7 5/-|12K5 10/-| EBC3 20/6) FC4 8/9 | USL 7/—| AF115° 10/6 
3D6 4/—| 12K7GT 3/6] BBC33 8/6) GZ33 17/6} U33 18/6 | 4r116 10/- 


Weight 
Heating 
Bit Size 
§ Voltage 


4+ OZ. 

1imin. 

11/64” dia. 

250 to 24 volts- 


3Q4 5/3| 12K8GT 9/-| BBC41 6/6) GZ34- 10/-|U35 16/6.) arii7 5/6 
3Q5GT 7/-|12Q7GT 3/6] EBC81 6/=| GZ37_ 14/6| U37—s- 28/8 | ariis 20/- 
884 4/9| 12847 6/9] EBF80 5/6) HABC809/9; U45 15/6 | arr124 ~10/- 
3V4 5/6|128C7 4/-| EBF83 7/3| HL41DD8/6 | U76 4/9) AFI25 10/6 
5RAGY 9/-|128K7 3/-| EBF89 6/3) HL42DD8/6|U101 19/6] ari26 10/- 
5U4G 4/8} 128Q7 = 8/-| EBL21 8/6) HN309 25/-|U107 17/6] ari97 ~— 9/6 
5V4G 7/6) 14H7 =: 9/6] EC70—— «4/9 HVR2 8/9|U191 10/-| BYz13 11/6 
SY38GT 4/8]19AQ5 7/6] EC81 27/6) HVR2A 8/9|U281 9/6 | GET873 9/3 
523 8/-|19H1 6/-| C92 = 6/6| KT33C4/-| U282 18/- | wa'r100 7/9 
5Z4G-7/-}20D1 _ 20/-| ECC32 _4/-| KT36 29/1} U301 12/-| MAT101 8/6 
6A8 6/-]}20D2 21/-| BCC34 21/7/KT41 7/6 | U329 9/6 | MaT190 7/9 
6AGS 2/9/20F2 11/6) ECC35 5/9) KT44 5/-) U339 10/-| wraTia1 8/6 
6 7/6|KV61 6/9|U403 9/9| O45 

GAK5 5/-/20P1 12/6) BCC81 3/6; K1T63 4/-| U404_—_ B/-| OA10_~—s 8 /- 
5 § 2 4/6) KT66 18/6) U801 17/3) OAzO 3/- 
G6AT6 3/9/20P4 18/9] BOC83 4/6; KTSS 28/-|U4020 6/6/0473 —-3/- 
6AU6 5/3)20P5 18/6) BCC84 5/9} KTW61 4/9 | UABCS0 5/6/0479 — 3/- 
6AV6 5/6} 25A6G_ 7/6| HCC85 _6/3| KTW62 6/6| UAF42 7/6}OA81 3 /- 
6BSG 2/6) 25L6GT 6/—| ECC88 10/-| KTW63 5/6) UB41 10/6/0485 —3/- 
6BAG 4/6) 25Z4G 6/6 | HCC18910/6| MU14 —5/-| UBC41 6/8} Oag6 — 4/- 
6BG6G 18/6] 25%5 7/8} ECC807 22/6) N37 28/8 | UBC81 6/8} QA90 —3/- 
6BE6 4/9) 27SU —28/8/ HCF80 6/8|N78_ _—-26/- | UBF80 6/3) Qag1 —3/- 
6BHG 9/38) 28D7 —6/9| ECF82 6/6] N108 26/2 | UBF89 6/8/QA95 3/6 
6BI6 5/6} 3001 5/6) ECF86 11/6) N339 15/-| UBL21 9/9|QA210 9/6 
6BQ7A 7/6) 30C15 — 9/-| HCF804 24/-| PABC80 6/9| UC92 6/9} OA211 13/6 
6BR7 8/6} 30F5 5/9} ECH21 10/-| PC86 10/6; UCC84 9/-| oOc1gWw 35/- 
6BRS 9/8) 30FL1 9/8} ECH35 6/3; PC88 14/7} UCC85 — 6/6| oci9 25/- 
6BS7 = 25/-| 30FL12 11/—| ECH42 7/9; PC95 11/8 | UCF80 8/9} QG22  98/- 
6BW6 6/9} 30L1 5/6} ECHS1 5/9) R097 = 8/- | UCH21 8/6 | 923 -57/- 
6BW7 5/-|30L15 8/9} HCHS3 6/6] PCC84 5/6 | UCH42 7/-| 0095 19/- 
6C5 4/-|30P4 12/3] ECH84 9/6) PCC85 6/9} UCHS81 6/6| QC26  35/- 
6CD6G 18/-|30P12 7/6) ECL80 6/—) PCCS88 10/6) UCL82 7/9} gcos 12/6 
6CH6 5/-| 30P19 12/8] HOLS2 7/-| PCC89 7/6 | UCLS3 8/8] Oc29 avg 
6CW4 24/-|30PL1 9/-| ECLS3 9/9] PCC189 10/6| UF41 6/9. | oa35 18/- 
6| 30PL13 9/6] ECLS6 8/9] PCF80 5/6] UF42 5 /- | ocag 21/6 

6E5 9/6 EFS 20/6) PCF82 6/3) UF80 6/6 OC41 8/- 
5 EF22 6/9] PCP84 - 8/6) UF85 = 7/- | oq4o 9/6 

BF36 8/3| PCF86 7/9 | UFS86 8/6 0C43 12/6 


6F7 EF37A 5/6| PCL82 6/6} UI89 6/- | oG44 8/3 
6F13 EF39 3/9| PCL83  8/— | UL41 8/9 | oc44pmM 9/3 
6F23 EF40 =—s 8/8} PCL84 =7/-| UL44 28/8 0C45 9/- 


6F24 9/6) 35Z5GT 5/9} BF41 6/9 PCL85 8/3 | UL46 8/9] ocaspy 9/- 
GF33 8/6} 5005 ~~ 6/6) EF42 5 /8| PCL86 8/9 UL84 6 /- | ogg 22/6 
6J5G — 8/-| 5OLOG'T 6/3) EF50 2/6] PCL88 12/6) UM4 15/2 | ogg 25 /- 


656 8/—| 72 6/6] EF54 38/-| PEN45 7/- | UM34 16/10} O79 6/6 
6J7G = 4/6} 78 4/9/ E73  5/-| PEN45DD | UMB80 8/6} O07; 3/6 
6K7G 1/3] 80 5/8| BF80 = 4/- 12/-|} URIG 6/6 | oar5 8/- 
6K8G 3/8] 83 15/-| EF83 9/9 PEN38311/6 | UUG 9/- OCr3 16/- 


§K25 12/-) 8542 8/6) HESS 4/9| PEN453DD | UU7 8/6 | oar, g 
6L1.—-10/-| 90AG 67/6] EF86 6 /- 10/- | UU8 11/6 O07 oe 
6L7GT 4/6]90AV 67/6) EF89  4/3| PENDD UYIN 10/9] 6676 te 
6LI8 10/-|900G 42/-| BFO1 3/-|_ 4020 17/6} Uv21 g/9| OC7S 8/6 
GLD3_ 6/6] 90CV 42/-| mr92 2/6; PLa3. gj | UY41 _4/g | OC77 = 12/- 
GN7GT 5/-|90CL_ 16/-| EF97 11/6} PL36 8/6 | UY85 4/8 | Oa 
6P28 11/6) 150B2 16/6} EF98 10/-]PL38 16/6} VMS4B 12/- OG81D ree 
6Q7G 4/6 185BT 34/11] EF183 7/9|PL81 6/8) VP4 14/6} OGeiy 4|- 
6R7G 5/9| 866A 19/6] EFI84 7/9} PL82 5/3} VP4B_ 20/5 | OC81M _8/- 
6SL7GT 5/-| 5763 7/6] BIK32 = 6/-| PL83. «5/3. | VP13C 
6SN7GT 4/-| AZ1 5/9| EL32 3/6) PL84 — 6 /- | VP23 } 
6U4GT 8/6) AZ3i ~ 6/6| BL33.—s 6 /9| PL500 15/9| VP133 9/9 
6USG 5/-| AZ41 -6/6| BL34 8/6|PMst 9/3 ; 
6V6G  3/9| B36 4/9| BL36 9/9|PxX4 9g/-| VR150 5/-| OC140 19/- 
BV6GL 5/6|}BL63 10/6} PL38 1g/-|PX25 8/6] W76 3/6| GC170 8/6 
6X4 8/9| CCH35 18/-| BL41 7/8} PY31 6/6} WSIM_ 5/9 | OC171 10/6 
6X5 4/6|CL33 11/6|EL42 7/6} PY32 8/9|X41 15/-| O€200 10/6 
6/30L2 8/-|CY1 16/4) FL81 8/8|PY33 9/9] X61 6/3 | OC201 29/- 
7B6 = «:12/6| CY31 5/9) HL83 6/9/ PY80 5/-| X65 5/6 | OC203. 14/- 
7B7 7/6|D15 18/6} ELS4 4/9} Pysl 5/3 | X66 7/6 | OCR71 17/6 
705 10/-| D438. 17/9) BL85 = V/-|] PY82 = 4/9 | X76M_ 11/—] ORP12 12/6 
706 7/-| DAF96 5/9} EL86 7/6] PY83 5/9/X78 26/-|1S2 12/6 
7H7 5/9} DD41 12/3} BL91 2/6) PY88 8/-| X79 20/6) TS3 15/- 
7R7 =12/6] DR66 15/-| EL95 5/6) PY800. %/-| Y63 5/- | XA102 19/6 
7¥4 5/-| DF96 5/9! BL360 27/-| Pyso1 7/6! Z66 g/—| X A103 15/- 


a 
METAL RECTIFIERS. DRMI1B 18/-; DRM2B and DRM3B 15/6; LW7 21/-; 
LW15 24/-; RMO 7/11; RM1 5/3; RM2 6/8; RM3 7/9; RM4 12/9; RMD5 17/6; 
14486 17/6; 14497 19/6; 144100 28/-; 144124 26/6; 144163 35/6; 14B130 31/-; 
14B261 11/6; FC101 16/9; 16RC 1.1.16.1 8/-; FC31 21/-; 16RD 2.2.8.1 11/-; 16RE 
2.1.8.1 8/6; 18RA 1.1.8.1 4/-; 18RA 1.2.8.1 11/-; FC1IG 6/-; FC124 12/6. 
ELECTROLYTICS, Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. '7/-; 64 x 120/350 v. 
8/3; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 v. 3/-; 200/275 v. 4/-; 100 x 
200/275 v. 9/6; Wire-ended types:—8/450 v. 1/9; 16/450 v. 2/9; 32/450 v. 3/9; 
8 x 8/450 v. 8/-; 16 x 16/450 y. 4/-; 32 x 32/350 v. 4/-; 8 x 16/450 v. 3/9; 32/350 v. 3/=. 
All goods are new first quality brands only, and subject to maker’s full guarantee. 
We do not handle manufacturers’ seconds nor rejects, which are often described as 
“new and tested ’’ but have a limited and unreliable life. 

Terms of business:—Cash with order or C.0.D, only. Post 6d. per item, Orders over 
£3 post free. C.O.D. 3/6 extra. All orders cleared on day of receipt, and C.0,.D. 
orders by telephone accepted for immediate despatch until 3,80 p.m. Any parcel 
insured against damage in transit for only 6d. extra, Callers welcome Mon.-Fri., 
8,30-5.30. Sats, 8.30-1 p.m. Complete catalogue of over 1,000 valves stocked with 
resistors, condensers, transformers, volume controls, switches, etc. 6d, post free. 


4W W—121 FOR FURTHER DETAILS. 


(®ZIs 31H) NOY! FYNLVINIW 


79/6 
72|- 


Both Models give excellent bit and element 
life since the thermostat completely eliminates 
overheating and controls. the reserve heating 
capacity, which makes possible continuous 
soldering without chilling of the bit. 

The consistent temperature makes these irons 
ideal for printed circuit work. ~ : 


CARDROSS ENGINEERING CO., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


| Mk. 1(Micro-switch) 
Mk. II (Magnetic 
Contact Breaker) 


Price .. Oe 


4W W—122 FOR FURTHER DETAILS. 


We manufacture Torsion, Tension and Com- 
pression Springs to customers’ specification and 
specialise in Wire Forms of all types. | 


A large range of Aluminium Screening Cans are 
available which can be produced to special 
requirements, and fitted with fixing tags. 


We have a comprehensive range of Tag Panels 
and Solder Pins, and supply many types of 
Plugs, Sockets, Panel Assemblies and Can Bases. 


RATHDOWN INDUSTRIES LTD. 


GOODWOOD WORKS 


17, LONDON ROAD, . ASCOT, BERKS. 
ASCOT 2012/3/4 


4WW—123 FOR FURTHER DETAILS. 


ee 


— 


January, 1964 WIRELESS WORLD 95 
ADIO CLEARANCE LTD. 
TRADE ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, W.! Telephone: MUSEUM 9138 


INVITED The oldest Component Specialists in the Trade. ESF. 35. YRS: 


ANOTHER SCOOP — LIMITED QUANTITY ONLY 


DON'T MISS A CHANCE 
LIKE THIS! 


FEATURES: 

%& Ready-built amplifier with 4 first 
grade Mullard transistors 

%& Plays 45 r.p.m. Pop records 

% Built-in automatic stop 

% Lightweight and portable 

%* instruction leaflet supplied - 

%& Crystal pickup with expendable 
stylus 

% Operates from a 9 v. battery (3/9 
extra) 

%* Available in two colours, cream/ 
red or cream/blue 

A.—Motor and pickup deck, 39/6. (2/6 P&P.) 

B.—Ready-built 4-Transistor Amplifier, com- 

plete with Volume Control and Loudspeaker. 

35/- , (2/- P.P.) ~ 


C.—Portable two-tone case with handle, 5/-. 
(2/6 P.P.) 


The “Minigram” 


Transistorised Record Player 


% Approximate dimension 
9” 4 84” x 4’ 
ye A real “ Family Favourite ” 
% Ideal for Teenagers 
%* For use ANYWHERE 
xc Hours of amusement for the 
yc younger members of the family 
+ Assemble one of these amazing 
Players in less than 30 mins., 
supplied in 3 complete units with 
only 10 connections to make 


Th I 
ONLY 7 Ol  eackce 
(Plus 5/- P.P.) 


OR ANY UNIT SOLD SEPARATELY 


BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


Enormous purchases of Brand N ew and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 
Don’t miss this golden opportunity to obtain a first-grade permanent magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURERS’ COST. 
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE PRICES ANYWHERE 


SCHEDULE OF LOUDSPEAKERS AVAILABLE 


Diameter Gauss Impedance Price Diameter Gauss Impedance Price Diameter Gauss Impedance Price 
in inches in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 
2 7,000 80 8/- 4 7,000 25 11/6 5 8,500 5 9/6 
22 7,000 35 8/6 4 6,000 35 10/6 is) 9,500 3 10/6 
22 7,000 50 8/6 4 7,000 35 11/- 5 9,500 5 10/6 
oR 7,000 2 4 9,500 35 11/6 5 10.000 3 11/6 
32 8,500(E.M.T.) 3 8/6 5 6,000 3 8/- 6% 7,000 ois 11/- * 
3} 7,000 5 8/6 5 6,000 5 8/- 6} 7,000 5 11/- 
3% 9,500 50 10/6 5 7,000 3 8/6 64 8,500 3 11/6 
4 6,000 3 8/- 5 7,000 5 8/6 . 
4 7,000 3 8/6 5 7,500 3 9/- 


Elliptical Gauss Impedance Price Elliptical Gauss Impedance Price Elliptical Causs Impedance Price © 
Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms 
5x3 6,000 3 716 6x4 8,500 3 9/6 8x25 8,500 5 9/6 
: 3 ; ee ae 6x4 9,500 3 10/- 8x28 9,500 3 10/- 
o uJ, ei if 
5x3 9,000 4 3/6 7x 3§ 9,500 3 10/6 8 x QE 9,500 4 10/- 
5x3 6,000 25 9/6 7x4 7,000 3 10/- 8x5 6,000 3 8/6 
5x3 7,000 25 10/- 8x22 6,000 3 3/6 
5x3 9,000. 25 i1/- 8x 2E 7,000 5 gl- 


ALLOW 2/- each speaker for P.P. handling charges, and please specify the exact requirements—the nearest available will be sent. 
nen ee ee 
OVER 50,000 SOLD AND STILL THE DEMAND CONTINUES FOR OUR “HEAVENLY TWINS” 


CHOICE OF A DOZEN STATIONS 
IN DAYLIGHT! 


‘“CONTESSA’’ 


Queen of them all ! 


Ask for a demonstration in the shop 


uw wv 
: C A Pp R | The best and easiest 


4 transistor build- 
i 
yourself sets avail- 


OW ONLY | able—send S.A.E. for 


Sensitive ! 


jit ‘ive? 79'6 free Parts List. 
os 6 first-grade Mullard ONLY 
Superb Transistors, Diodes 
Speaker ! l- P. & P. ; ; 
P Silas and all cornponents £9 . 19 ° 6 
brand new and guar- (3/6 P. & P.) 


Portable and car radio. 
2 waveband Superhet. 
Constructional Book, 2/10 Post free. 


Pocket superhet MW and Droitwich anteed. 
Size: 44in. x 22in. x Iqin. 
Constructional data 1/9 Post free. 


: CONTESSA £9/19/6 (plus 3/6 P.P.). 
CAPRI 79/6 (plus 2/- P.P,). Battery 2/6 extra. 


iated components, case, and instruction book complete 
SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. 


SELECTED BARGAINS 

3 4/6; AM/FM 1FT’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes 12/6: Hye g Ry eereraes 
errox J { 7 5 ir; Plessey-Brayhead turret tuners, 34/38 Me/s., valved 8/6 each; 3 watt Stereo Amplifiers complete ready to switch on, 79/6; Sen ercell | 
eT a chen ele mee DIODES—0A70, OA79, OA90, CG46H, GD10 Q/- cach. TRANSISTORS: Set of 6 (R.F, and L.F.) including 1 watt matched pair, heat 

aiale and diode, 13/6 the set; OC45 4/6; PXA 101 3/9; AFI15 4/6. SUBMIN GERMANIUM DIODES 1/3. M.I. DIODES: Silicon Diodes 200 P1V-200 mA. 1/- each; 400 PIV 
fe A. each. Transistor Submin 7 m.m. coil set (for) 4]- per set. ; f ; 

Pivasé ar “STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly make 

provision for additional postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over 10/-. 


inctusive price for all assoc 
in every detail. Any parts 


Beautifully geared AM/FM 2 Gang Condenser: 


u 


“ 


WIRELESS WORLD January, 1964 


ANT 
<3) COMPONENTS LID 


TEL: TEM 1189 2, 4, EARLHAM ST., LONDON, W.C.2. 


Off Shaftesb Avenue, by Cambridge Circus. A few minutes’ walk from Leicester Square or Tottenham Court Road 
Underaeena ceationa: : HOURS OF BUSINESS: 9 to 6. Saturdays 9 to |. OPEN ALL DAY THURSDAY. 
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VIBRATOR POWER SUPPLY UNIT 
6 volts D.C. input, 23C volts 100 mA. A.C. output, and 6 v. L.T. out. Fully smoothed, with OZ4 
rectifier valve. Brand new in steel case with pilot light, on/off switch and Slydlok-fuse on front 
panel. Measures 84 x 6 x 5tin, 39/6, plus 6/6 P. & P. 


TYPE 38 WALKIE TALKIES 


Brand new. Operat- ~ 
ing on 7.4 to 9 
Mc/sTrans/Receivers. 


U.H.F. AERIAL 


on 10 feet collapsible 


sections. 


plug. 
guys. 


2/6 P. & P. 


mast. 
Spring loaded in ! foot tubular 
Complete with 12 feet 
co-ax. lead and rubber covered 
3 steel pegs and nylon 
Can be easily lashed to 
existing TV aerials for modifica- 
tion to new frequency. 12/6 plus 


TF 144 G STANDARD 
SIGNAL GENERATOR 


85 Kc/s. to 25 Me/s fully serviced and im perfect 
condition £36 post paid. 


CRYSTALS 


NOW, AVAILABLE, OUR NEW 
CRYSTALS LIST. Send S.A.E. 


Complete with head- 

phones, throat mic- 

rophone, junction 

box and aerial rods. Operate | 
on 150 volts H.T. and! 3 volts 
L.T. dry batteries. Complete 
less batteries and not tested, |} 
42/6 per set plus 6/6 post. 
Or £4 per pair plus [0/- 
post and packing. - 


A GEARED ELECTRIC MOTOR 
FOR ONLY 9/6 (P. & P. 2/6) 


Due to bulk purchase we are able to offer these 
24 v. Rotary Convertors at this fantastic price. 
Easily modified for mains operation (full simple 
conversion details supplied). Complete with 
400 to | reduction gearbox. 


WIRELESS SET No. 19 


Complete with original power supply unit for [2 
volts input. | Transmitter/Receiver covering 2-8 
Mc/s and V.H.F. 240 Mc/s. 6 valve superhet receiver 
and 6 valves in Transmitter. Using |.F. of 465 Ke/s. 
For voice and C.W. In good condition not tested. 
£4/17/6. Plus £1 packing and carriage. Microphone 
and headset for this set. 17/6 plus 2/6 P. & P. I% weal 
Set Variometers 17/6 plus 2/6 post. Control ey 

box for 19 Set 10/- plus 2/- P. & P. Lead for control box F2/6 plus 2/- P. & P. 


SPECIAL OFFER — AMERICAN TRS RECEIVERS. 


60-80 Mc/s Crystal controlled, with 2 decibel meters for 115 v. A.C. input. 
In Black crackle case, I19in. rack mounting. Not tested, not fully valved’ but 
all valves listed. In very good condition £3/T0/- plus £1 carriage and packing, 
U.K. only. 
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MULTI-RANGE TESTMETERS 
Caby MI 
Caby B20 
Eagle EPIOK 
Model 200H 
Eagle EP50K 
Caby AIO 
Taylor 127A 
Eggle TKQOA Nc) uae yaar ee au 
Eagle EP30K 


AROAnSAdDeS 


Portable Tape Recorder, fully transistorised, 
battery operated, dual track, complete with all 
accessories, Ofthe finest quality construction. A 


4-transistor plus diode, push-pull amplifier, 
built-in loudspeaker, £6/19/6. 
Stereo Amplifier, beautifully styled, ultra 


compact, 4 watts per channel, wide range tone 
and volume controls. £9/10/-. 


Stereo Amplifier, 7.5 watts per channel, 
accommodates stereo magnetic cartridges as well 
as crystal ceramic cartridges, tuner, tape mic and 
auxiliary inputs, bass and treble controls, £16/10/-. 


Radio Tuner, suitable for use with amplifiers 
and tape recorders, complete with standard Jack 
plug, covers medium waveband, with instructions, 
29/~ each, 


Transistor Intercom., suitable as a baby alarm 
or for communications in home, offices, shops, etc., 
transistorised, a 2-way buzzer-call system, beauti- 
fully styled in moulded plastic cases, complete 
with battery, connecting wire, instructions, 
etc., £4/4/-, 


American Recording Tape, standard play Sin. 
spool, 600ft., 9/6; 52in. spool, 85Cft., 11/9: Zin. 
spool, 1200ft., 14/9; long play Sin. spool, 900ft., 
12/6; 5zin. spool, 1200ft., 15/-3 Zin. spool, 1800ft., 
19/6. 


SEND I/- IN STAMPS FOR OUR [964 CATALOGUE 


ALPHA RADIO SUPPLY CO. 103 Leeds Terrace, Wintoun Street, LEEDS, 7} 


TRANSISTORS AND DIODES MICROPHONES 


ACIO7. 14/6 |} OC | 3 25/- OC7s isi Acos Mic 39/1" 2)... 70e eee na 6 
AFII5 ‘10/6 | OC 5/9 | OC82 0/- ; 
AFI24  10/- | OC70 ~—S 6/6. | OCI71 «10/6 | F1OOr Stand Adaptor . 
OCI6W 35/- OC74 s/- AFILIL4 LE/- Acos Mic 45.5 ance heen 6 
OC42 6/6 | OC8IM _S/-| AFII8 —20/- | Table Stand...0...6-.000--...... 6 
OC45M_ —5/- | OCI70. 9/6 | AFIZ7 ~—-9/6 | Mie 00c é 
2x OC72 16 | AIO 26 | OCS 15g | MEIOOS nnn ceeccectensuenasnal 

OC8I 5/9 AFI17 9/6 OC45 5/9 Table Stand....2.....5,5.. oe 6 
OCI39 ie AFI26 —-10/—- | OC72 oF Aeos Mic 40.2. scctecc- ci 6 
ADI40. 25/- | OC26 ~—sa.25/-. | OC 78 8/- : 

AFII6é 10/- | OC44M_—s 5/-. | OC 83 6/- ae peStoenes ; ¢ 
AFI25 10/6 OC7I| 4/3 OAZ207 8/- oor Stands MS4—3 SOCCIONS . oo ckiecies: 42 19 6 
New Mazda ACI54 equivalent to OC8I, 5/-, | Fable Top Stand 22... csesenavneee 8 a 


Sets of Transistors: 

Set No. | comprising OC44, 2 x OC45, OC8I 
Driver, matched pair OC8I, Miniatures, 20/- 
per set. 

Set No. 2 comprising OC8I Driver, matched pair 
OC8I, 12/6 per set. 


SS RE PT REET 
ADASTRA 3-3 AMPLIFIER 


GRAMOPHONE UNITS 


BSR TUI2 unit, with Mono TC8H cartridge, 
£3/19/6. 


BSR GU7 unit, with TC8M or 
Mono, £4/15/-. 


BSR GU7 unit, 


TC8H Cartridge, 


with TC8S cartridge, Stereo, 


Specification: Controls—Volume, Treble, Bass £5/5/- 

with on/off. Valves—EZ80 rectifier, ECL86 ‘ ; ; 

amplifier and output. Output power—3 watts }| Garrard Autoslim, automatic, with GC8 Mono 
at 3.5 ohms impedance. Input sensitivity— cartridge, £7/15/=. 


Garrard Autoslim, automatic, with EV26. Stereo 
cartridge, £8/10/-. 


Garrard Autoslim, de luxe, with GC8 Mono 
Cartridge, £11/5/-. 


Garrard Autoslim de luxe, with EV26 Stereo 
Cartridge, £12. 


BSR Monarch UAI4, with TC8 Mona Cartridges; 


200 millivolts. Frequency response—75-20,000 c/s. 
Hum and noise—70 dB. Feedback—!0 dB. For 
200-250 volts A.C. 50 c/s. Well finished in blue 
with a smart panel with gold markings. Soundly 


made of good components and performs excep-: 
tionally well for the price, £4/19/6. 


TERMS: Cash with Order or C.O.D. Postage 
and Packing Charges extra. Single valves 9d., 
Minimum Parcel Post charges 2/-. Please 
include sufficient postage with your order. 
Minimum C.O.D. fee and postage 3/6. 

These Postal Rates apply to U.K. only. 
For full terms of business see inside cover of 
catalogue. Personal Shoppers 9 a.m. to 5 p.m. 
Mon. to Friday, Saturday 10 a.m. to | p.m. 


/-. 


ne Monarch UAI4, with TC8S Stereo ae 


BSR Monarch UAI6, with TC8 Mono. Cartridge, 
£6/19/6. at 


BSR Monarch UAI6, with TC8S Stereo Cartridge, 
£7/19/6. 
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= 
MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 
STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘C’ CORE — PULSE — MATRIX 


CHASSIS — CABINETS & PRECISION METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 
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GA. BRIGGS 


with 


JAMES MOIR, MLLE.E: 


PUBLISHED 
as Sub-Editor 


NOVEMBER 1963 


140 illustrations Fine art paper Semi-stiff Cover 


Price only 10/6 (11/6 post free) 
When Sound Reproduction ran out of print in 1962 after 
sales totalling 47,000 copies since 1949, it was. decided 
to revise the book in sections. Audio and Acoustics deals 
with this aspect of the subject. Out of the 140 illustrations, 
only 30 are repeated from SR 3. This fact, plus the 
_yalued help of Acoustical Consultant James Moir as sub- 
editor, means that the A.A. book is mainly an original 
work. 


FOR THE BLIND—A recording of ‘Audio and Acoustics’ is being 
made and will be available shortly from the Tape Recording Service for 
the Blind. 

A recording of Mr. Briggs book ‘More about Loudspeakers’ is also 
available from this source. 


WHARFEDALE WIRELESS WORKS LTD. 
IDLE BRADFORD YORKSHIRE 
Telephone: Idle 1235/6 Grams ‘Wharfdel’ Idle Bradford 
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168 pages 


WIRELESS WORLD 7 


EXCEL 


Through this ICS 
3-way Training Method: 


MASTER THE THEORETICAL SIDE 


From basic principles to advanced applications, 
y/, you’ll learn the theory of electronic engineering, 
quickly and easily through ICS. That’s because 
each course is set out in easy-to-understand terms. 


MASTER THE PRACTICAL SIDE 


ICS show you how to develop your ‘practical 
abilities in electronic engineering—alongside your 
theoretical studies. It’s the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations. 


MASTER THE MATHEMATICAL SIDE 


To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowledge of maths. 
But new ICS teaching makes mathematics easier 
to learn. 


THERE IS AN COURSE FOR YOU! 


For your career or your own business, courses are available in: 
Radio and Television Engineering, Industrial Television, 
Radio and Television Servicing, WHF Engineering, 
Electronics, Computer Technology and Programming, 
Electronic Technicians, Servomechanisms, Telemetry, 
Instrumentation, Principles of Automation and Calcu- 
lus for Electronics. 

And for your hobby, there are practical 
build’ radio courses as well. 


Member of the Association of British Correspondence Colleges. 


‘learn as you 


rost THis coupon Tooay ror FREE wanosook To:- 
| 1.C.S. Dept. 227, INTERTEXT HOUSE, | 
| PARKGATE RD., LONDON, S.W.1I | 
| AERA eee mete eink ts soar Pete Sos tee re ORs te Sey ee | 
| ADDRESS che ee aieee ena, eaters creat We aaeeaas 
| OCCUPATION: tac etd tin eno cle ea AGE Neat oe 1.64 | 


« INTERNATIONAL CORRESPONDENCE SCHOOLS 
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Portable Transistor Sets 


Backed by Super After Sales Service 


= ype: , ? stages—5 trans- 
| POCKET FIVE % imine andl diados. 


Covers Medium and Long Waves and Trawler Band, 
a feature usually found im only the most expensive 
radios. On test Home, Light, Luxembourg and many 
Continental stations were received Joud and clear. 
Designed round supersensitive Ferrite Rod Aerial 
and fine tone 23in. moving coil speaker, built into 
attractive black case with red speaker grille. Size 5} x 
13 x 8hin. (Uses 1289 battery available anywhere). 
Total cost of all parts now only 
Parts price list and easy build plans 1/6. 


ROAMER SIX 


FREE! Miniature Darpiece, plug and socket 
(vale 9/6) and details of conversion to private 
——\ listening. 
* 8 stages—6 transistors and 2 diodes. 
Listen to stations half a world away with 
this 5 waveband portable. Tunable on Med- 
ium and Long waves, Trawler Band and two 
Short waves. Sensitive ferrite,rod aerial and 
telescopic aerial for short waves. ‘lop grade 
transistors, 3-inch speaker, handsome case 
with. gilt fittings. Size 64 x 44 x lin. 
Total cost of all parts now only £ 
P&P. 36. £4.19.6 
Parts price Wst aque easy beild plans 3|-. 


42/6». « p. sp. 


TRANSONA FIVE | 


* 7 Stages—5 transistors and 2 diodes, 
Covers M. and L. Waves and Trawler Bands, a 
feature usually found im only the most expensive 
radios. On test Home, Light, 208, and: many 
Continental stations were received loud and clear. 
Designed round supersensitive Ferrite Rod Aerial 
and new type fine tone super dynamic speaker, 
attractive case in grey plastic with red grille. Size 64 x 44 x l}in. approx. 
(Uses 1289 battery available anywhere) 

Total cost of all parts. NOW ONLY PL & PL 3/6 

Parts price list and easy build plans 2/-. 


| * 9 Stages—? trans- 
SUPER SEVEN istors and 2 diodes. 


Covers M. and L. Waves and Trawler Bands. Ideal 
for home, car or can be fitted with carrying strap 
tor outdoor use. Completely _portable—bnilt-in 
aerial for wonderful reception. Special cirenit 
incorporating 2 R.F. stages, push-pull output, 3in. 
speaker (will drive larger speaker). Size 7} « 5} x 
l4in, (Uses PP6 battery, available anywhere). 

Total cost of all parts now only £3.1 9.6 


© & P. & P. 3/6. 


: Parts price list and easy build pians 2/-. 


[FRANSONA SIX] NEW!! 


%& 8 Stages—6 transistors and 2 diodes. 

A top performance receiver covering full M. and L. 
Waves and Trawler Bands. High-grade powerful magnet 
3in. speaker makes listenimg a pleasure. Push pull trans- 
formers for ample power. Ferrite rod aerial. Many 
stations listed in one evening meluding Luxembourg 
loud and clear. Attractive case im grey with red grille. 
Size 63 «x 4} x 1} in. (Carrying Strap 2/- extra). (Uses 
PP4 battery available anywhere). 59 6 

Total cost of all parts 
Parts price list and easy build plans If. 


| MELODY SIX NEW /! 


FREE! Miniature Barpiece, plug and socket (value 
9/6) and details of conversion to private listening. 

%* 8 stages—6 transistors and 2 diodes, Our latest 
completely portable transistor radio covering M. 
and L. waves. Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive 6in. ferrite rod aerial, 
Push pull output. Wonderful reception of B.B.C. 
Home and Light, 208, and. many Continental sta- 
tions. Handsome leather look pocket size case, only 
62 x 32 x 1 fin. approx. with gilt speaker grille and hand and shoulder straps £4 9 6 

Parts price list and easy built plans 2/-. Total cost of al) parts a 


| ROAMER SEVEN Mk. nt] 


5 WAVEBAND PORTABLE OR CAR RADIO, 
“peperay PERFORMANCE AND SPECIFI- 
N. 


4 9 stages—7 transistors and 2 diodes, 
Covers M, and L. Waves, Trawler Band and tw 
Short. Waves to approx. 17 metres. Push pull 
output for room filling volume from rich toned 
heayy duty 5in speaker. Ferrite rod aerial for 
M. & L. brig 2 and telescopic aerial for 8, Waves, 
Air-spaced ganged tuning condenser ensures wonderiu: st: (wr seicc Db. Si e 
hide case with gilt trim and shoulder and hand straps. Size 9 Ta die canoe, 
The perfeet portable and the ideal car radio. (Uses PP9 Rattery available anywhere) 
Total cost of all parts NOW ONLY £5 19 : 
Parts price list and easy build plans 3]-, . 2 P. & P. 5/6 
All coniponents used in our receivers may be purcha. ed sepvrately if desired. Parts pr ice 
lists and easy build plans supplied free with sets of pats or available separately at prices 
slated. OVERS 48 POST 10/- 


RADIO EXCHANGE 


27 HARPUR STREET, BEDFORD 
Phone 2367 @ Opposite Co-op @ [°-! p.m. Sats. 
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Po & Pe BiG. 


ko& Poof 


STOCKISTS 


MODEL 8 MK. 


Suppliers of Elliott, 


JaNuaRY, 1964 : 


MULTIMINOR MK. lv 


REPAIR SERVICE 
7-14 DAYS 


We specialise in repair, 
calibration and conyer- 
sion of all types of instru- 
ments, industrial and pre- 
cision grade to BSS.89. 


Release notes and certifi- 


cates of accuracy on request. 


Cambridge and Pye instruments. — 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 
TEL. : TiDeway 2689 


E.1.D. & G.P.0. APPROVED 


GONTRACTOR TO H.M. GOVT. 
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enlarged to three times the size of its 
predecessor and brought right up to date 


75s net 
by post 76s 2d 
359 pp.+9 pp. of plates 


obtainable 
from leading 
booksellers 


Published by 


ILIFFE Books Ltd 


DORSET HOUSE, STAMFORD STREET, LONDON, S.E./ F 


A 
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microphones 


A. E. Robertson, 
B.Sc. (Eng.), A.MILE.E. 


This second edition of MICRO- _ 
PHONES is three times as 
large as its predecessor—chiefly 
on account of the whole new 
range of microphones that has 
resulted from the introduction 
of miniaturised pre-amplifiers, — 
and the great improvements — 
made in the directional properties 
of microphones. Primarily a 
training manual for BBC tech-— 
nicians, it will prove invaluable ; 
to all users of high-quality 
microphones. 


> 


i 
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HE-30 SUPER AMATEUR COMMUNICATION RECEIVER CLEAR PLASTIC PANEL METERS 


4 bands covering 550 kc/s to 30 mc’'s @ D’ARSONVAL MOVEMENTS @ JEWELLED 
continuous. Operation 200/240 volt. MOVEMENTS @ I[23in. SQUARE FRONTS @ 
A.C. Special features include: Easy to ltin. OVERALL BEHIND PANEL @ Itin. DIA 
read illuminated slide rule dizl—built-in PANEL HOLE @ ACCURACY 2% OF FULL SCALE 
Q multiplier — Aerial trimmer — @ SILVER DIALS, BLACK NUMERALS AND 


calibrated electrical bandspread on POINTERS @ FRONT ZERO ADJUSTMENT @ 
place All types moving coil. Individually boxed and 


Barnds SPECIAL BONUS guaranteed. Available as follows: 


—0-100 J wien h 50QuUA oo... 32/6 ImA. ... 22/6 300mA. 22/6 
logging scale — noise limiter — I RUECRASE 100uUA ...... 29/6 l0mA. 22/6 500mA. 22/6 
- AVC/MVC selector — stable oscillator of HE-30 - re- 200UA ....... 27/6 SOmA. 22/6 750mA. 22/6 


Oe Omar eC aad SS | ceiver matching 500uA ...... 25/- 100mA. 22/6 !A.D.C. 22/6 


reception — built-in edgewise ‘‘S”’ eey 50-0-50uA 29/6 ISOQmA. 22/6 5A.D.C. 22/6 
ee ee aeiorighones or STD. [SPe2Ker for only 100-0-100uA 27/6 200mA. 22/6 3V.D.C. 22/6 
speaker. Supplied brand new and 32/6 or  sep- 10V. DC. 22/6 750VDC. 22/6 150V. DC. 22/6 150V. AC. 22/6 


guaranteed with manual. £42 carriage Jarately for 62/5 . 50V. DC. 22/6 I5V. AC. 22/6 300V. DC. 22/6 300V. AC. 22/6 
paid. S.A.E. for full details. Lats DC, 22/6 50V. AC. 22/6 500V. DC. 22/6 500V. AC. 22/6 
HE-40 DE LUXE 4-BAND om Calibrated ‘'S’’ meters 35/-. A FULL RANGE OF LARGER CLEAR 
COMMUNICATION PLASTIC AND BAKELITE PANEL METERS ARE AVAILABLE. SEND 
RECEIVER FOR ILLUSTRATED LEAFLET. TRADE TERMS AVAILABLE. 


Frequency coverage 550 kc/s. to 
30 mc/s. continuous. Operation 
220/240 volt A.C. The perfect 
receiver for short wave listening. 
Special features include: Slide rule 
tuning dial — electrical bandspread — 


FIELD TELEPHONES 
Type “ L.” (illustrated). 2 line connection, 
generator bell ringing, Complete tele- 
phone intercom. Supplied in excellent 
condition, fully tested and complete with » 
batterics. Only 69/6 per pair. Carr. 5/-. 


0-100 logging scale — improved = sot ik As ae pee ee bake- 
selectivity — Built in “ S ”” meter — A.V.C. — Noise limiter — B.F.O. — Pale gees a ere Te 
Phone jack — Built in 5in. speaker — tone control — standby switch — pair. Carr. 5/-. 

supplied with three aerials, ferrite loop for broadcast band, adjustable 

58in. whip for short wave and wire aerial. Smartly styled durable metal FIELD TELEPHONES 
cabinet. Supplied brand new and guaranteed with manual. £24/15/-, ‘ TYPE “F” ; 
carriage paid. S.A.E. for full details. Suitable for many applications. Generator 


bell ringing, 2 line connection. With bat- 
teries and wooden carrying case, fully 
tested, £4/19/6 per pair. Carr. 5/-. 


NATIONAL H.R.O. RECEIVERS 


BRAND NEW—FULLY GUARANTEED LOWEST 
SENIOR MODEL. Supplied complete with MU LTIMETERS EVER PRICES 
full set of nine coils covering 50 kc/s. to Supplied with serene Batteries and 20,000 9 /VOLT 
i nstructions. é > 
30 mc/s. Each receiver thoroughly checked 1,000 0 /VOLT 0/10/50/250/500/1,000 v. A.C. and D.C. 


before despatch and available as follows: 


0/15/150/1,000 v. A.C, and D.C. 0/50.A/0/25/500 mA. D.C, 
TABLE MODEL. Good used condition .........0.ssseeeeeeeeeee ese £19 19 0 0/150 mA. D.C. 0/50K/500K/5 meg., etc. 97/6. 
RACK MODEL. As new condition ..........-.:seeeesiee 42210 0 | Soig. Poe P16 P. & P. 2/6, 
RACK MODEL. Good used condition .........0.s:seeeeee eo eee £18 18 O ait! sey 30,000 @ /VOLT 


NB. Rack model is identical to table model with extended front panel to 
fit a 19in. rack. Carriage £1 extra. 

200/250 volt A.C. power supplies for all above receivers, also sold 
separately, 59/6, carr. 5/-. S.A.E. FOR DETAILS. 


LAFAYETTE BRAND RECORDING 


0/4/1/10/50/250/500/1,000 v. D.C. 

0/10/50/250/500 v. A.C. 

0/50j1A/0/10/250 mA. D.C. 

0/10K/1 meg./10 meg. cte. £5/10/-. P.P. 2/6. 
30,000 0 /VOLT 

0/£/1/24/10/25/100/250/500/1.000 vy. D.C. and A.C. 
9 /504A/5/50/500 mA/0/12 amp, D.C. 


A _ TAPES 0/80 K/6§meg./60 meg., ete. 28/17/6. Post paid. 
First grade quality American tapes. Brand 50,000 Q /VOLT 
new and guaranteed. Discounts for 0/10/50/250/500/1,000 v. D.C. and A.C. 


0/25;14/2.5/25/250 mA. D.C, 
0/10K/100K/1 meg./10 meg., ete. £7/10/-. 
P.P. 2/6. 

100,000 9 /VOLT 

15 /2.5/10/50/250/500/1,000 v. D.C. 


quantities. 

Sin. 600ft. std. plastic 
Sin. 900ft. L.P. acetate 
Sin. 1,200ft. D.P. mylar............+ 


zi 3 2.,5/10/50/250/1,000 v. A.C. 
Bain I a0oKt DP ors = 10/250,,4/2.5/25/250 mA/10 amp. D.C. 
Fin : 1 200ft. std = gnylarsecd shen. pee meg/20 meg. ohm, ete., ' 
s , : Sony Ee eeie xen seees id. 
Tin. 1,800ft. L.P. acetate ‘ serial) One : 
Jin. 1,800ft. L.P. mylar,..... P.C.R.2 COMMU NICATION RECEIVERS 
Fins 2 2.400ft. D:P. mylar.....:--e0sse+- Excellent 6 valve receiver. Frequency coverage on 3 bands, 800-2,000 


metres, 190-550 metres and 6-22 mc/s. Output for phone or speaker 
- Supplied in perfect condition £5/19/6 each. Carr. 10/-. The receiver can 

COSSOR DOUBLE BEAM OSCILLOSCOPE 1035 be supplied with an internal power supply to operate on 200/250 volt 
4in. tube. Calibrated Y! amplifier from 50 mV. to 50 V. Bandwidth 10-mc/s. A.C, at 39/6 extra or plug in external power supplies are 35/- extra. 
Calibrated Y2 amplifier from 5 v. to 500 v. with bandwidth up to 100 kc/s. Full circuit supplied. 


Directly calibrated X shift providing time measurements from 15 micro- = . 
seconds to 150 milliseconds. Supplied in guaranteed perfect condition. AVO WIDE RANGE SIGNAL GENERATORS 


; S Frequency coverage 50 kc/s. to 80 mc/s. in six turret operated ranges. 
£40. each: Carr. 30)". See For use on standard A.C. mains. Packed in original transit cases with 
SU AMECER ODEL 7 MINE DETECTOR No. 4A eee Pith in as new condition, fully checked before despatch. 
Will detect all types of metals. . Carr. = : 
Bie Fully portable. | Complete with fi 
instructions. 39/6 each. Carr. 10/-. PE ee eect TAPE | CR,100 Cewek 
Battery 8/6 extra. Set of three, record, playback, soso to a peas on 6 bands. 
erase. Only 29/6 set. P.P. 9d. 2 volt .C. operation. 
SILICON RECTIFIERS MiGROAMMETERS Supplied. in serine working con- 
SCR. 400v. P.I.V. 4.7 amp 7/6 0-500 microamp., 2iin, circular dition. £21 each. Carr. I=. 
200v. P.I.V.6 amp. 5/6 flush panel alte: Dials. a FIELD STRENGTH METERS 
800v. P.I.V. 500mA. 5/6 graved 0-15, 0- volts. Bran “ ; 
400v. P.I.V. 500mA. ue new boxed, I5/-. P. & P. 1/6. erage, 350 
HEAVY DUTY AUTO mc/s. Fitted with 
hg Nn AEP a TRANSFORMERS “@ 200 microamp. 
means Mo aecho silicon rec- 0/115/230 volt step up or wr conn : g 2 et Y a 
Uti alse Brand new boxed ex-U.S.A. 3,000 upplie 
Discounts for quantities, watt (£/I0/-, carr. 10/-. 7,500 : , with tele- 
Please add postage. watt, £15, carr. £1. com scop is 
= aerial, 
50 ranges. Guaranteed perfect working order. Supplied complete with OPEN 9 a.m.-6 p.m. EVERY earpiece and instructions. 69/6 
leads, batteries and instructions. 


Ell each. Reg. post 5/- extra. DAY MON.-SAT post paid. 


RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


Ls 3-34 LISLE STREET, LONDON, W.C2 
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ARE YOU UP TO DATE 
WITH YOUR SOLDERING 
TECHNIQUE ? 


There is a large range of instruments 
(Bit Dia. 1/32in. to 13/32in.) and acces- 
sories marketed under the names of 
ADAMIN and LITESOLD. May 


brochures and see for 
yourself what others 


are using! 


A popular Adamin mains model is the 
CIOL, shown on a Bench stand which 
we also manufacture. This model is 
probably the smallest mains voltage 
model in the world. BIT DIA. 3/32 in. 
LENGTH 7 in. WEIGHT oz. (Less flex). 
HEATS IN 30 secs. 


Brochures A5 and L5 
post free from the sole proprietors :— 


LIGHT SOLDERING DEVELOPMENTS LTD 


28 SYDENHAM ROAD, CROYDON, SURREY. Tel: CROydon 8589 
4WW—133 FOR FURTHER DETAILS. 


aE 
WE SPECIALISE IN 


EXPORTING 
CUSTOM BUILT 
QUALITY 

SOUND EQUIPMENT TO 


All you want in HI-FI 
TAPE RECORDERS 


AMPLIFIERS 


all parts 


of the 


world MOTORS & PICK-UPS 
Enquiries invited without LOUDSPEAKERS 
obligation. | We carry large 


stocks and offer expert service 


e 
down to the fast detail ACCESSORIES 
SEND FOR ILLUSTRATED CATALOGUE $1! POST FREE 


MODERN ELECTRICS ‘reran) LTD 
120, SHAFTESBURY AVENUE, LONDON, w.| 


(3 mins. from Piccadilly Circus and opposite Columbia Cinema) 
Tel: TEM 7587 & GER 9692 Cables: MODCHAREX, LONDON 


4W W —134 FOR FURTHER DETAILS. 


we suggest you apply for the’ 


WIRELESS WORLD 


HARVERSON 


alae: seassseeesses se nla SSSR eR 
For address see 
opposite page 


MODEL 36. 


Nc 
Ses 6) 


remote mounting of controls. 


P. & P. 4/-. 


SPECIAL OFFER ! 


MARCONI QUARTZ 
CRYSTALS TYPES ZHB 
Glass encapsulated, 2 wire lead 


out. Size Itin. high x tin. dia. 
Following frequencies (Kc/s.) only 
available :— 
13521, 13583, 13646, 13708, 
13771, 13833, 13895, 13958, 
14021, 14083, 14146, 14208, 
14271, 14333, 14396, 14459, 
6/- each. P. & P. I/- per crystal. 


3 or more post free. 
4-SPEED PLAYER UNIT 


BARGAINS 
All brand new in maker’s origina! 
~ packing. 

SINGLE PLAYERS 
BUR £3/10/-. Carr. 3/6. 
AUTO. CHANGERS 
BS RUA ae ee i £6/2/6 
Latest B.S.R., UAI6 ...... £7/2/6 


LATEST GARRARD AUTO- 
SLIM with heavy duty 4-pole 
motor. FEW ONLY £7/7/-. 
(Standard Auto-Slim £6/17/6.) Carr. 
5/- on each. 


SPECIAL 
TRANSISTOR BARGAINS 
ALL BRAND NEW 
GET 15 (Matched Pair) 15/- 


OCT) asce a= PXAIO! ... 6/6 
OC72_... 6/- XAI03. ... 6/6 
OC76 ... 6/- VIS/fOp ... 12/6 


Set of Mullard 6 transistors, OC44 

2—OC45, OC8ID matched pair, 

OC8I 25/-. 
EDISWAN MAZDA 

R-Fabis Pack? 

2—PXAIOI LF. 


I 
Pack: 2-PXAI01 RES 
1-PXAI02 Osc.; I-PXAI02 ie 

I 

L.F.6 Pack: Consisting of PXBII3 
Driver, Matched pair PXCI7I, 
mounted complete with heat sinks 
(Equiv. OC8ID and OC81)... 12/6 
ALL TRANSISTORS POST FREE. 
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SURPLUS CO., LTD. 
OUR LATEST BULK PURCHASE! 


=] BRAND NEW A.C. MAINS 5-VALVE 
SUPERHET RADIO RECEIVERS 
|| Housed 
“| offering terrific 
nigh quality reproduction. 
8 rod aerial for reception of all your favourite 
programmes. 
MODEL 55 (as illus.). Covers Medium, Long and 
Short waves. Size 84in. PRICE £7 17 6 P.& P. 
w. x 3Zin. d. x 4gin. h. ONLY s . 
Similar circuitry to above but covers Medium wave only. 
Size 7zin. w. x 33in. d. x 44in. h. PRICE ONLY £4.14.6 P. & P. 5/6 
(Either of the above can be easily adapted for use as AM feeder unit). 


in beautifully styled cabinets 
performance and _ very 
Built-in ferrite 


Fully guaranteed. 


5/6. 


3-VALVE AUDIO AMPLIFIER. MODEL. HA34 


Designed for 

A.C. Mains operation. 

heavy gauge metal chassis, size 74in. w. x. 4in. d. 
~ x 43in. h. Incorporates ECC83, EL84, EZ80. valves. 
=> Heavy duty double wound mains transformer and 
‘ output transformer matched for 3 ohm speaker, 
@. “ss separate Bass, 

( Negative feedback line. Output 44 watts. Front 
panel can be detached and leads extended for 


Hi-Fi reproduction of records 


Ready built on plated 


Treble and volume controls. 


The HA34 has been specially designed for us and our quantity order 
enables us to offer them complete with knobs, £4.5 
valves, etc., wired and tested for only aWe 
TWO VALVE AMPLIFIER similar to above but using ECL82 and 
EZ80, with tone and volume controls. 


P. & P. 4/-, 


Output 3 watts. PRICE 75/-. 


CARTRIDGE BARGAINS! 


B.S.R. TC8S High output com- 
patible STEREO CARTRIDGE. 
Brand new. Complete. with 
Stereo/LP/78 sapphire stylii and 
universal mounting bracket. 
Original list price 44/It.. Our 
price 22/6. P. & P. Ij/-. 


COLLARO HI-Fl STEREO 
CERAMIC t/o CARTRIDGE 
Type. “e* Complete with 
universal bracket and stylii for 
stereo, L.P. and 78. Original list 
price 59/8. Our price 25/-. P. & P. [/-. 


ACOS GP65/1 T/O MONO 
CRYSTAL CARTRIDGE. Com- 
plete with sapphirestylitand mount- 
ing bracket. Limited number only 
at 12/6. P. & P. I/-. 
RENE 


Few Still Available 


TELEFUNKEN HI-FI 
STEREO AMPLIFIER 


This may be your last opportunity to 
secure one of these amazing amplifiers 
—when remaining few are sold no 
more will become available. 


Model $82 
with BAL- 
A N'CE 
CONTRO} 
110/250 - y. 
A.C. input, 
5 watt undis- 
torted out- 
put (10 watts 
nominal). SY 

Size 12 x 9 x 2in. Weight 9 Ib. 
Complete with spec. and instruc- 
tions. STILL ONLY£5/19/6. Carr. 7/-. 
TN 

TAPE DECKS 

COLLARO STUDIO DECK 
£10/10/- plus 5/6 carr. and ins. 
B.S.R. MONARDECK (Single 
speed) 3Zin. per sec., simple control, 
uses 53in. spools, £6/15/0 plus 5/6 
carr. and ins. (Tapes extra on both), 


FEW ONLY! 


STEREO AMPLIFIER 


‘ncorporating 2 ECL82s and 
| EZ80, heavy duty double. 
wound mains transformer, Out- 
put 4 watts per channel. Full 
tone ~and volume _ controls. 
Absolutely complete. 


SARGAIN PRICE 89/6 P. & P 5y-. 
Also available complete with two 8in. x 5in. 
speakers for only 25/10/6. P. & P. 6/6. 
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SPECIAL 
PURCHASE! 
TURRET TUNERS 
by famous maker | 
Brand new and unused 
Complete with PCC84 
and PCF80 valves, 34-38 
Mc/s 1.F. Biscuits for 
Channels. | to 5 and 8 
and 9. Circuit diagram 

supplied. 
ONLY 25/- each. P.P. 2/6. 
| 


A permeability tuned 
tuner head by a famous 
maker supplied without 
valve (ECC85) and drum 
and. spindle, 18/6, plus 
1/9 P. & P. Valve 8/6 
extra. Drum and spindle 
3/6 extra. 

PSS TS 
GORLER F.M. 
TUNER HEADS 
10.7 Mc/s 1.F. 

15/-, plus 1/9 P. & P. 
(ECC85 valve, 8/6 extra). 


E.M.1. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 

us to offer these 


* 67/6 ».a0.46. 
a >. 


Heavy 8in. metal turn- 
table. Low flutter per- 
formance 200/250v. 
shaded motor with tap 
at 45v. for amplifier 
valve filament if required 
Turnover LP/78 head. 
me 
RECORD PLAYER 
AMPLIFIER 

2 valve (EZ80 ECL82), 
A.C. mains, 3 watts 
output, ready built tested 
and complete with valves 
and output transformer. 
Size Zin. w. x 2$in, d. x 
Siin. h. 55/-. P. & P. 3/-. 
Suitable speakers: 6zin. 
15/-. P. & P. 1/6. 10 x 6in. 
26/-. P. & P. 1/6. 


SPEAKER & 
CABINET FABRICS 
Oatmeal, Red and Gold 
fabrics and various pat- 
terns in Vynair and 
Tygan for speaker and 
cabinet covering, also 
Red Rexine for cabinet 
covering only. All 54in. 
wide and usually sold 
SUR. ra d 
per yar 

PRICE 13/6 length. 
plus P. & P. 1/6. 
(Minimum order | yard) 
Send S.A.E. for samples. 


PLEASE NOTE: P, & P, CHARGES QUOTED APPLY TO U.K, ONLY. P. & P. ON OVERSEA} 
ORDERS CHARGED EXTRA. 


<q LOOK OPPOSITE FOR MORE BARGAINS 


oat ts hl a RE 
-HARVERSON SURPLUS co. LTD. 
170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6 

Open all day Saturday 


A few minutes from South Wimbledon Tube Station. 


WIRELESS WORLD 


HARVERSON’S ©.M. TUNER Mk. 1 


@ F.M. tuning 
head by fam- £_ 
ous. maker. fi 
@ Guaranteed 
non-drift. @ | 
Permeability 
tuning. @ Fre- 
quency cever- 
age 88-100 
Mc/s. @ OA8| 
balanced diode Cutput. 
@ Two I-F. stages and 
discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). @ Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 5zin. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark I Version as 
above but complete with magic eye, front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark Il Version as Mark! but with output stage 
(ECL82) and tone control. ET/T/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark I, 25/-. P. & P. 2/6. To 
fic Mark Il, 17/6. P. & P. 2/6. 


pe 


6 TRANSISTOR AND 
DIODE SUPERHET 

A first-class 2 wavebands 
transistor superhet. @ Printed 
circuit panel (size 8 x 23in.) 
@ 3 pre-aligned |.F. transfor- 
mers. @ High-gain Ferrite rod 


aerial. @ All First-grade 
transistors. @ Car aerial 
winding. @ Push-pull out- © 
put. @ All parts supplied 


with simple instructions. 
All parts sold separately. 

Set of parts if purchased at 

one time. 


ONLY £4.5.0 


35 OHM SPEAKERS 
Suitable for use with above. 
2in. Goodmans. Ideal replace- 
ment for most pocket portables 
8/6; 2tin, 10/6; 3zin, 12/6; 
Sin. 17/6; 7 x 4in. 21/-. 
P, & P. 1/6 per speaker. 

Portable CABINET 
Size approx. 94 x 63 x 3zin. 
Suitable for above using 3zin. 
speaker, 25/-. P. & P. 2/-. 


P&P. ¢, Ge 
2/6 S/S 


COIL AND TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 
3 |.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 28/6 complete, post \/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 


ES 


QUALITY RECORD PLAYER 
AMPLIFIER 


A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output trans- 
former matched for 3 ohm speaker. 
PRICE 69/6 P. & P. 3/6 
DITTO. Mounted on board with output trans- 
former and 6in. speaker. 
Complete at 89/6, P. & P. 4/6. 


eee 


QUALITY PORTABLE RECORD PLAYER 
CABINET 


Uncut motor board. Will take above amplifier and 

B.S.R. or GARRARD Autochanger or Single 

Record Player Unit. Size 18 x 14 x 83in. 
PRICE £3/9/6. Carr. 5/-. 


Early closing Wed., | p.m. 


(Please write clearly) 


(Please enclose stamped atdressed envelope with all enquir‘cs). 


HIGH GAIN 4-TRANSISTOR 


PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 


@ Peak output in excess oj 
1 watts. @ All standard 
British components. @ Built 
on. printed circuit panel, 
size 6 x 3in. @ Generous 
size Driver and Output 


161 


Transformers. @ Output transformer tapped for 3 ohm 


and 15 ohm speakers. @ Transistors (GETI14 or $ 
Mullard OC8iD and matched pair of OC8I o/p). 
volt operation. @ Everything supplied, wire, battery 
clips, solder, etc. @ Comprehensive easy to follow 
instructions and circuit diagram 1/6 (Free with Kit). 


Ail parts sold separately. 


Also ready built and tested, 52/6. P. & 


ideal for stereo. 


SPECIAL 
PRICE 
45 /- 

P, & P. 2/6 


e@9 


P, 2/6. A pair of TAI’s are 


; 10/14 WATT HI-Fi AMPLIFIER KIT 
A stylishly finished monaural amplifier 
with an output of 14 watts from 2 


EL84s in push-pull. 


negligible hum. 


cut. 


: Super reproduc- 
tion of both music and speech, with 
: Separate inputs for 
mike and gram allow records and 
announcements to follow each other. 
Fully shrouded section wound output 
transformer to match 3-15Q speaker 
and 2 independent volume controls, 
and separate bass and treble controls 
are provided giving good lift and 
Valve line-up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple ins- 


truction booklet 1/6. (Free with parts ). 


All parts sold separately. 


ONLY £6/19/6. 


x nae i P. & P. 6/6. 
so available ready built and tested complete with input jack plugs, 
£8/15/-. P. & P. 6/6. * 


ce 


BRAND NEW 3 OHM 
LOUDSPEAKERS 
2kin. 12/6; Sin, 12/6; 6gin. L5/-; 
Bin. 21/-; 1Oin. 25/-; 12in. 27/6 
E.M.!. 24in. tweeter ......... 10/6 


Sin. x Sin. By famous 
maker sii.asteseser eee eaee 0/6 

Rola Celestion approx. Yin. 

x 6in. middle register 

Speaker ......sscccvacetscsesese 0/6 

Molt Wes Tals eoeccrrce ace ecco 26/- 


also 15 ohm !2 inch, 30/- 
P. & P, up to 6in. 1/6; over 6in. 
2/6 per speaker. 


AMPLIFIER ON 
PRINTED CIRCUIT BOARD 
Two valve. UY85, UL84 O.P. 


trans., use with 80 volt tap off 
motor. Only 39/6. P. & P. 2/6. 


Dropper 
required. 


res. for filaments if 


2/6. 


AMPLIFIER 
CARRYING CASES 


BRAND NEW 


Strongly made wooden con- 
struction, tough vynide covered, 
complete with carrying handle. 
Overall size 133in. wide x Qin. 
deep x 8in. high with sloping 
front panel. Weight only 44 Ibs. 


Ideal for our 10/14 watt amplifier 


28/6 


4l-. 


and many others. 


BARGAIN PRICE 
Pind P. 


a 
SUPERIOR CABINET. To take 8x 5in. speaker, with motor board, 


will accommodate BSR UAI4 or VAI6. 


10/6 extra. P. & P. 1/6 extra. 


£3/9/6. Carr. 5/6. Speaker 


LARGE CABINET. Similar to above 


with 3 ohm speaker, £3/9/6. Carr. 5/-. 
BARGAIN CORNER!?! - 


ACOS CRYSTAL MIKES. 
High imp. For desk or hand use. 
High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. 
Listed at 45/-. Our price 18/6. 


P. & P. 1/6. 

CARBON MIKE INSERTS. 
Brand new, 2din. dia. 3/6. 
P. & P. 9d. 

STANDARD COLVERN 50K 
W/W. Pre-set Pots. 2 for 4/-. 
P.& P. I/-. 

STANDARD thin. © FUSE 
HOLDERS. Laminated Twin, 
2 for 1/6. P.& P. 9d. Laminated 
Single, 2 for I/-. P. & P. 6d. 
Belling-Lce Panel mounting, 
single, 2/-. each. P, & P, 6d. 


TRANSISTOR DRIVER and 
O!P TRANSFORMERS. (Tap- 
ped 3 ohms and 15 ohms output), 
plus 4 suitable Transistors giving 
approx. |. watt output, 30/-. 
P, & P. 2/-. 

4-WAY NON-TANGLE 
TELEPHONE CABLE 
Latest spring back coil type, 
extends I2in. to 5ft. Complete 
with rubber bushes. 3/6 each. 
P, & P. I/-. 
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MAINS TRANSFORMER 
Drop thru’ type. Tapped primary 
110v., 200v., 220v., 240v., 320-0- 
320v. at 80mA and 6.3v. at 3 


amps. © Generous core. Stack 
size 33 x 23 x Igin. Weight 
4lbs. ONLY 15/-. P. & P. 3/6. 


SS 


Bin. x 2tin. 3 ohm SLOT 
SPEAKERS. Specially de- 
signed to handle large output. 
Ideal for high quality reproduc- 
tion from limited space. Special 
purchase, regret no further 
technical details available but 
an absolute snip at 8/- each. 
P. & P. 1/6 per speaker. 


FEW ONLY, 6in. x 4in. 
3 ohm. Speakers similar to 
above. Only 9/-. P. & P. I/- per 
speaker. 


Bin. x 5in. 3 ohm SPEAKERS 
BY WELL-KNOWN 
MAKER. Unrepeatable at 
only 10/6 each.  P. & P. 1/6 
per speaker. A pair of these 
are ideal for Stereo. 


‘ 
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-AMPERIOR 


lOWT SOUND REINFORCEMENT 


THE PORTABLE PUBLIC ADDRESS SET WITH HI-Fl STANDARDS. 
ULTRA LINEAR OUTPUT (MAX 12WT) FOR 3, 7 or 15Q. 


INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE 
AND GRAM. 


HFS/H_ ... £15 15 0. 
HFS/HZ ... £17 5 0. HAVING TWO MICROPHONE INPUTS. 


FULL DETAILS OF THIS AND OTHER MODELS BY RETURN. 


E. K. ELECTRONICS, (1.A.) LTD., Brotherton, Knottingly, Yorks. __| 
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‘CELLOSENE’ 
CELLULOSE WADDING 


AS RECOMMENDED BY GOODMANS FOR 
RESONANCE DAMPING. 


40-ply (” nominal thickness) 36” wide 
5 yd. roll 194% = carriage 4/- 
Sole retail distributors 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone Faddington 5891/7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 


BRANE NEW AM/FM (V.H.F.) RADIOGRAM 


(CARRIAGE PAID) 


CRASSIS AT £13.13.0 


AS. ONLY. Chassis size 15 x63 
x 5jin. high. New manufacture. 
Dial 14} x 4in., in 2 col- 
ours, predominantly gold. 
Pick-up, Ex- 
tension Spea- 
ker. Ae., E., ” 
and Dipole Soc- 
kets. Five 
“piano” push 
buttons — OFF 
L.W., M.W., FM. aE 
and Gram. Alig- 

ned and tested. | ai 2.  y 
With all valves and a 

0.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M.; 200-500 M; 88-98 Mc/s. 
Valves EZ80 rect., ECHS1, EF89, EABC80, BL84, ECC85. 

Speaker and Cabinet to fit chassis (table model), 47/6 (post 5/-). 

10 x 6in. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 

TERMS: (Chassis) £3/10/- down and 5 monthly payments of £2/4/- or with Cabinet 
and Speaker £4 down and 6 monthly payments of £2/4/-. 

ALTERNATIVE DESIGN. LW 1,000-2,000M; SW 17-50M (6-17 me/s); MW 200- 
550M; VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise 
similar to above chassis. Price £15/15/- (carr. paid), terms §3/10/- down and 
6 monthly payments of £2/4/-. 


STEREO CONVERTER. UNIT 
Converts existing Radiogram to play stereo 
records. Chassis 6} x2} x4in. overall height. 
Mains and O.P. trans., metal rect., ECL 82 valve 
and all screws, panels, etc. Moulded tront 
escutcheon, fully built, brand new, only extras 
needed speaker and stereo cartridge. Full in- 
struction leaflet. Two of these units form the 
basis of an ideal stereo player. 
Limited quantity at 39/6 /6 P. & P.). 


BATTERY ELIMINATOR 


For 4 low consumption valves (96 range), 90 v. 15 mA. and 1.4 v. 125 moA., 
45/- (4/- post). 200-250 v. A.C. Also for 250 mA, 1.4 y. and 90 v. 15 mA, at same 
price. Two units to replace existing batteries. 


TERMS AVAILABLE ON ITEMS OVER £5. 
Send 6d. for 20-page illustrated catalogue. AH New Goods. Delivered by return. 
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IM PEX 


TRANSISTORS & DIODES 


GENERAL PURPOSE AUDIO 
TRANSISTORS. TRANSISTOR 
MATCHED PAIRS. R.F ALLOY- 
JUNCTION TRANSISTORS, 

R.F, ALLOY-DIFFUSED TRANSISTORS 
GENERAL PURPOSE DIODES. 


MANY TYPES IN THESE RANGES ARE AVAILABLE FROM 


(C.0.D. 2/- extra). 
ALL ITEMS GUARANTEED 12 MON“HS. VALVES 3 MONTHS. 


GLADSTONE RADIO 


“SCALA,” CAMP ROAD, FARNBOROUGH, Hants., Farnborough 3371. Closed Sat. 


STOCK IN BULK QUANTITIES AT VERY ATTRACTIVE 
PRICES. 


IMPEX ELECTRICAL LIMITED 
4 GOWER ST., BEDFORD SQ., LONDON, WC1 MUSeum 9777 
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The only all-in TV tester 


— eet eee A ed et Pes oe Ss et Ow 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. Incorporates: Wobbulator - AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator: AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 


Airmec Ltd uicx WYCOMBE BUCKS Tel: High Wycombe 2501/10 


SB269 
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MARCONI TF987/i NOISE GENE- 
RATORS. DETERMINE NOISE FACTOR 
of A.M. and F.M. receivers. A.C. mains 
Operation. Stabilised HT. AS NEW. 
Tested, £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 


en ee ED ES SN 
MULLARD CRYSTAL CALIBRA- 
TOR. In neat grey metal case 9 x 7 x 
Y6sin. Gives | Mc/s, 100 Ke/s and 10 Ke/s 
marker pips and harmonics, as selected. 
Optional 400 c/s modulation. Complete 
with five IT4 and IRS valves and | Mc/s, 
}B7G glass crystal. Requires 60 v. H.T. 
and 1.5 y. L.T. In original transit case. 
BRAND NEW. £4/19/6. Carr. 7/6. 


COSSOR DOUBLE BEAM: 
OSCILLOSCOPE TYPE 1035 

A modern oscilloscope in good working 

order. Limited number only. £45. 

Carriage 30/-. 


AVO WIDE RANGE SIGNAL 
GENERATORS 
-}Six turret operated ranges covering 
50 Kcjs to 80 Mc/s. For use on standard 
A.C. mains. Packed in original transit 
cases with accessories. Post-war type 
in new condition. £15. Carriage 10/-. 


MARCONI SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
2 individually calibrated ranges and 160 to 
300 Mc/s by directly calibrated dial. 
As new condition 


A.C. mains operation. y i 
in original transit cases with instruction 


book. £10/10/-. Carr. £1. 


—_—_ rt 
STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved, E.S. 
screen, universal mounting. Size 4x33; x 
‘}2Lin. ALL BRAND NEW. 18/6 each. 

Post 2/6. 
Type |. 250-0-250 v. 80 m/a., 6.3 v. Sa, 
tapped at 4v. 4a., 6.3 v. | a., tapped at 


4v. and 5v.2a. 
As above, but 350-0-350 v. 


30 v. 2 a., tapped at 12, 15, 
20 and 24 v., to give 3-4-5-6-8-9-10 v., etc. 
0-5-11-17 v. 4 a. Ideal for 


CO-AXIAL RELAYS. (Switch Type 
78A). Simultaneously switch two sepa- 
rate inputs to alternate outputs. 24 volt 
D.C. coils (can be hand operated). Size 
(approx.) 5 x 3 x 3in. 8/6. Post 2/6. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-miffs 
and leather-covered headband. With 
lead and jack plug Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 
aaenn ee 


MICROAMMETERS 
R.C.A. 0-500 microamps. — 2zin. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/-. 


SILICON RECTIFIER. 800 P.I.VY. The 
Modern Marvel. % x gin. Can be used 
to replace T.V rectifiers up to 500 mA. 
(400 ballast resistor). 7/6. 


SANGAMO 

WESTON 

VOLTMETERS 
56t. Dual range 
0-5 and 0-100 v. 
D.C. FSD |. m/A. 
Zin. scale. Recent 
manufacture. Ideal 
for schools. Com- 
plete in super qual- 
ity canvas carrying 


¥ 


case, with test 
prods and leads. 
BRAND NEW. toxed 27/6. Post 2/6. 


' ferrite and whip aerials. 


WIRELESS WORLD 


STAR DXER SR-40 £24-15-0 


General purpose superhet communications receiver for A.C. 
mains 220-240 y. covering 550 Kc/s to 30 Mc/s in four switched 
bands. Slide rule tuning dial, electrical bandspread, internal 
speaker, panel ‘‘S ’’ meter, noise limiter, B.F.O. phone jack; 
Handsome grey crackle cabinet 


134 x 83 x 54. Weight 12 Ibs. Full instructions manual. 


BRAND NEW. CURRENT MODEL. 


CANADIAN CRYSTAL CALIBRATOR 
As used in Wireless Set No. 52. Gives marker pips at 
I Mc/s, 100 Kc/s and 10 Ke/s intervals. Harmonics are 
available up to 30 Mc/s. Incorporates a twin | Mc/s/100 Ke/s 
crystal and uses a multivibrator circuit for 10 Kc/s. Requires 
12 v. L.T. and 150 v. H.T. Complete with valves, circuit 
of 52 set and operational notes. 37/6 


BRAND NEW. 
plus 2/6 post. 


PRECISION WIRE WOUND RESISTORS 
Manufactured by ALMA, RIVLIN, etc Values available 
200Q, IK, 2.5K, 5K, 10K, 25K, 50K, IO00K, 250K, 500K, 
IMQ, 1%—I/3, 0.1°%—2/-, 0.05°%—2/6. Please add post. 
WESTON PORTABLE WATTMETER 
Dynamometer type. Model 432. Accuracy 1%. 4in. 
mirror scale. For use on D.C. or A.C. (25 to 1,000 cycles). 
Ranges 0-350, 700 and 1,400 watts. Max. volts 400. A high 
quality precision instrument. BRAND NEW. £9/19/6 P.P. 


_ L, Cc & R BRIDGES 
AVO. Capacity 5 pfd. to 50 mfd. Resistance 5 ohms to 
50 Megohms. Inductance can be measured against external 
standard. Balance is indicated on a meter which can be 
used as a valve voltmeter from 0.!] to I5 v. Leakage test 
and Power Factor scale, A.C. mains operation. Tested 
and guaranteed and-in superlative condition. £9/10/-, plus 
Sj- P. & P. 

AR-88 SPARE VALVES. Complete set of BRAND NEW 
individually boxed original valves (14), £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 y. operation. Com- 
plete with vibrator' and OZ4 rectifier. BRAND NEW 
in original cartons. 17/6. P. & P. 2/6. 


MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999. 
Coils 500Q for 24 v. operation Tested (No reset.) 5/- each. 
P. & P. 1/6. SPECIAL OFFER. IC for 30/-. P. & P. 5/-. 


RELAYS G.E.C. MINIATURE SEALED 
M-1095. 670 2M 2B H/D Wire Ends 


M-1099. 6700 2M H/D Wire Ends 
M-1052. 5,C00002 2/CO. 


Plat Wire Ends 
M-1493. 6700 4/CO. Plat 
ALL BRAND NEW and BOXED. 


25 positions, 8 bank double wipers, 50 volt operation 
Ex-equipment and tested. 45/-. Post 2/6. 


SEARCH RECEIVER 
Type AN/APR4. Covers 38 to 1,000 Mc/s with 3 Plug-in 
R.F. Heads. TN 16 (38-95 Mc/s), TN 17 (74-320 Mc/s) and 
TN 18 (300-1,000 Mc/s). Self-contained power supply for 
115 y. 50-2-6,000 c.p.s: Thoroughly reconditioned as new. In 
100 per cent. mechanical and operational order. £100. 


ELECTRONIC FREQUENCY 
ALR. Ex U.S.A. equipment of recent design (1956).. Covers 
38 to 1,000 Mc/s in four switched bands as follows: 38 to 130, 
130 to 300, 300 to 550 and 550 to 1,0C0 Mc/s. Can be directly 
used with the APR-4 search receiver or, if a power supply 
is provided, into any 30 Mc/s receiver or IF strip. Directly 
equivalent to all three tuning heads as used in the APR-4. 
BRAND NEW. 445. 


PCR COMMUNICATION RECEIVERS 

Made by Philips these compact 6-valve receivers incor- 
porate an RF, two IF and a full size output stage for loud- 
speaker use. There is a phone jack for moving coil phones. 
All sets are in PERFECT WORKING ORDER and give 
very fine results on short waves. 

TYPE PCR has a self-contained speaker and covers 850 to 
2,000, 200 to 550, and 16 to 50 metres. 

AS NEW CONDITION £6 19 6 
TYPE PCR2 requires externa! speaker and covers 850 to 
2,000, 200 to 550, and 13 to 50 metres. 

USED (GOOD CONDITION) .............400++ £5 19 6 
TYPE PCR?. Requires external speaker. Has medium 
and two short wave bends. Covers 200 to 550 metres. 
2.5 and 7 Mc/s (120 to 43 metres) and 7 to 23 Mc/s (43 to 
13 metres). USED (GOOD CONDITION) £8 8 0 
CARRIAGE (any type), 10/6. ; ; 
POWER SUPPLIES. The above receivers require 250 
volts HT and 12 volts LT. We will supply any of the above 
receivers fitted with a BRAND NEW INTERNAL 
POWER SUPPLY for £2 extra. Fully guaranteed ready 
for use on A.C, mains. 


HEATHKIT & JASON AGENTS. 


SR ROSSI aS EL 
CHARLES BRITAIN (Radio) LID. 


it UPPER SAINT MARTIN’S LANE 
LONDON W.C.2. TEMple Bar 0545 


Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays): Open all day Saturday 


beer ecceeneer eens eseesenes 
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PORTABLE OSCILLOSCOPE CT84. 
A compact general purpose instrument 
with many unusual features. Size Yin. high, 
8in. wide, l64in. deep. Time base 10 c/s. 
to 40 Kc/s. Y¥ plate sensitivity 40V per cm. 
Tube 23in. Frequency compensated am- 
plifier up to 38 dB gain. Bandwidth up to 
| Mc/s. Single sweep facilities. As supplied” 
the instrument operates from 24 v. D.C. 
(A suitable mains transformer will shortly 
be available which can be directly inter- 
changed with the vibrator transformer). 
Despatched in metal transit case. As new 
condition. Tested and guaranteed. £16/10/-. 
Carr. 7/6. 


ADVANCE SIGNAL GENERATOR. 
Type LI. A first grade laboratory 
type instrument covering 300 to 1,000 
Mc/s. Directly calibrated dial. Direct 
reading attenuator. A.C. mains opera- 
tion. Pulse and sine wave modulation 
(variable pulse width). Original price 
£375. As new. £120. 


MUIRHEAD TWO-PHASE LOW 
FREQUENCY DECADE OSCILLA- 
TOR. D-880-B. (Rack Mounting). 
Frequency range 0.01 c/s to 11.2 Ke/s, 
continuous in five ranges. Twin outputs 
at 0° (600Q) and 90° (10KQ) are simul- 
taneously available. Unused and guaran- 
teed. £125. 


TS-175 HETERODYNE FREQUENCY 
METER 

A high frequency version of the well-known 

BC-22!. Accuracy 0.05%. Frequency range 

80 to 1,000 Mc/s. As new condition with 

original calibration book Tested and 

guaranteed. £75. 


LM-I14 HETERODYNE 

FREQUENCY METER 
Nava! version of the BC-221. 125 Ke/s to 
20 Mc/s. Undoubtedly superior to the 
BC-221! in construction and performance. 
Requires 12 or 24 v. LT and between 200 
and 475 v. HT (self stabilised). A parti- 
cularly useful feature is variable RF 
coupling and modulation is also available. 
With correct individual calibration books, 
Unused and guaranteed. £25. P. & P.7/6. 
Separate power unit for A.C. (if re- 
quired). £4/10/-. P. & P. 5/-. 


SIGNAL GENERATOR CT-53 
A precision instrument covering 8.9 to 
15.5 Mc/s and 20 to 300 Mc/s in six ranges. 
Variable attenuator from IuV to 100 
millivolts. AC mains. operation. Good 
condition tested and complete with cali- 
bration charts £16/10/-. Carr 1[0/-. 


MARCONI AIRCRAFT RECEIVER 
Modern type covering 2 to 18.5 Mc/s. 
Two RF stages, separate oscillator, 
crystal filter, B7G and B9A valves, turret 
coil change, film strip scale of fantastic 
length, scale trimmer (250 Ke/s cal. 
crystal osc.). Also incorperates Long 
Wave for DF and Consol. Operates 
from 28 v. D.C. Ideal for marine use. 
Good condition. £15. Carr. 7/6 


FERRANTI 
SOE eTen 


0-306 volts, 25- 
100 c/s. Moving 
iron. 6in. scale. 
Fl. mtd.  Her- 
metically sealed. 
grade IN. Made 
1955. BRAND 
NEW. Boxed 
79/6. Post 4/-. 


G 
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‘“* GEE’S ’? SUPER QUALITY MESSAGE TAPES 
3in. Std: 150ft. 3/9, 3in. L.P. 240ft. 5/-; 3in. 
D.P. 400ft. 10/-. On brightly coloured spools in 
neat plastic cassettes. Ideal for gifts or messages. 


COLLARO “STUDIO” TAPE TRANSCRIP- 
TORS. Brand new in original cartons. 3 speeds, 
1%, 3}, 74 i.p.s. 3 motors, digital counter, etc. 
Complete with 7in. spools, instructions and 
fixings. A.C. 200/230 v. operation. SPECIAL 
PRICE 10 GNS. Carr. paid. 


WIRELESS WORLD 


5in Std. 600ft. Mylar 8/6 AMERICAN 
Jin. Std. 1,200ft. Mylar 12/6 “SHAMROCK”’’ 
5in L.P. 900ft. pores aaa TAPE 

Sin L.P. 900ft. ylar 12/ 

53in. L.P. 1,200ft. Acetate 12/6 EXCLUSIVE 
53in. L.P. 1,200ft. Mylar 18 TO GEE’S 
Zin L.P. 1,800ft. Acetate 15/- ; 

Jin. L.P. 1,800ft. Mylar  20/ it obrireat 
4in D.P. 600ft. Acetate 9/- | 

5in D.P. 1,200ft. Mylar 15/- Professional 
53in. D.P. 1,800ft. Mylar 22/6 quality 

7in D.P. 2,400ft. Mylar 25/- 


** GER’S > ACCESSORY KIT 
1 “BIB” Splicer, 1 Splicing Tape, 3 Leader 


Tapes (3 colours), 10 Retaining Clips, Packed in | 


plastic container. PRICE 32/6. While stocks last. 
SPARE SPOOLS. 4in., 5in., 5¢in., 2/- each, 7in. 
2/6; S8itin. 5/-. 
THE “INSTANT ”’ 
A complete reel of magnetic tape can be effec- 
tively erased of all traces of recorded matter 
within a few seconds leaving tape as new. 
Operates on A.C. 200/250 v. Today’s price 35/-. 
FEW ONLY AT 80/-. P. & P. 2/6. 


Where not stated, please add P,. & P. 2/- per order. (Orders over £3 post free.) Many other types available 
including “SCOTCH,” “ EMI,” “ BASF,” “ Synchrotape,”’ etc. Send S.A.E. for our huge money- 
saving literature on Tapes and Accessories. SPECIAL DISCOUNT FOR TAPE QUANTITIES. 


MICROPHONE FLOOR STAND (Telescopic). 
HEAVY 9in. dome, chromium base, chromium 
stand with screw top. Extends to approx. 6ft. 
55/-. Carr. 5/-. 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features. Operates on 
12 volts. Power output 15 watts. Output 
impedance 25, 15, or 3.75 ohms. Inputs for 
mike and gram. Frequency response 100 c/s. 
to 10 ke/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal case, size 
6-x 34 X-5}in. Weight 44 lbs. Made in 
England. Brand new and fully guaranteed. 
All parts replaceable. ONLY £21. 


‘POWERSTAT’ VARIABLE TRANSFORMERS 


Input 230 volts. ot 
50/60 cycles. Out- 
put 0-260 volts at 
Q9amps. Fully 
shrouded. For 
bench or panel 


_ mounting. A robust 

job of outstanding 
quality and _ per- 
formance. Brand 
new and guaran- 
teed. $15. Carr. 
7/6. Made in U.S.A. ¥ eS 
AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230 v. Fully shrouded terminal 
block connectors. 150 w. 32/6; 300 w. 47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/-; 1,750 
w. 175/-. Carriage 5/- on each type. 
RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-. Carriage extra. 


GEE sros. RADIO uw. 


15 LITTLE NEWPORT STREET, 


LONDON, W.C.2 GER. 6794/1453 
Open 9-6 Mon. to Fri. I p.m. Sat. 
Adjoining Leicester Square Tube. 


| DUTY SPEAKERS. 


| Complete with line 
trans., in all steel 
blue-grey double 


P.A. EQUIPMENT RE-EN- 


B (Ex-Govt.) 
Heavy duty 


E20 watts, 
Fall-metal, 
p15 ohms. 
f Dia. 15in., 
length 15in., 
(approx.). 
Brand new 
and boxed. 
£9. Carr. 
10/-. Ditto 


reconditioned, 


£6/10/-. 


Carr. 10/-. 


6 inch P.M. HEAVY 


grilled cabinet, 80/-. 
P. -& P. 3j-. 


Ditto, with 10in. 
P.M. speaker 39/6, 
Carr. 6/-. 


TRUVOX TANNOY LOUD HAILERS. With 180 
ohm line transformer and condenser. Impedance 
74 ohms, handling capacity 8 watts. Complete 
in slope-front wooden case, 30/-. Carr. 5/-. 


W.B. STENTORIAN 12in. heavy duty 15 ohm. 


Speaker. Handling capacity 15-20 w. Listed 
£10/5/-. OUR PRICE £4/15/-. P. & P. 5/-. 
W.B.Stentorian 
Dual Purpose 


Speaker System 


Incorporates 2 
8” 3 ohm speak- 
ers and 100'volt 
line transformer. 
Handling capacity 
10 watts. Mounted 
back to back in one 
cabinet they give ex- 
cellent sound distribu- 
tion. Ideal for dance halls, 
factories, and all P.A. 
systems. LIMITED QUANTITY ONLY. 


| 
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100,000 O.P.V. MULTI-TESTER 
MODEL 370-N 


£14.14.0 


Incorporates 9.5 
uA. basic meter, 
scale size 4x 24in, 
Ranges D.C. volts, 
8 ranges 100 mV. 
to5kv. D.C. amps., 
7 ranges, 10 wA. 
to 10 A. A.C. volts, 
6 ranges 2.5 vy. to 1 
kv. Ohms 5 ranges 
0-50 megohms and 
5 ranges’ 40 ohms 
to. 400 K ohms. 
Overall size 7x5 
x 2hin. 


COSSOR 1085 DOUBLE BEAM 

‘ OSCILLOSCOPE 
A fine instrument in perfect condition and in 
good working order, £40. Carr. 30/-. 


30,000 o.p.v. MULTI-TESTER MODEL 500 
Ranges D.C. volts 0-1,000 v. A.C. volts 0- 
1,000 v. (15,000 o.p.v.). D.C. current 0-05 
500 mA.,.0-12 v. Résistance 0-60. megs. Decibel 
+20 to —56 dB. Sizes 3,;in. x 6;in. x 23in. 
ONLY £8/17/6. Both above supplied complete 
with instruction manual, test leads and batteries. 


MARCONI SIGNAL GENERATOR 
Type TF517. Covering 10-300 Mc/s in 3 ranges. 
Complete with coils. LIMITED QUANTITY. 
Unrepeatable for CALLERS ONLY at £5 
(or £6/10/- Carr. Paid.) 


EVERSHED & VIG- 
NOLES Series IT. 500 


v. Megger in good 


ITTO. NEW 


% reading 

meter). 2 ranges 0-3, 0-30 ohm, Complete with 
leather case and test leads. As new, £6/6/-. Ditto 0- 
500, 100- 5,000 ohms, £6. 
EVERSHED & VIG- 
NOLES. Wee Megger 
500 w., with leather 
carrying case, good 
working order £15. 
Also 100 v., as above, 
£6/6/-. 

BRIDGE MEGGERS. 
Evershed and Vignoles_ 
Series .2, 500 v. ‘Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with - 
leather case, £40. 
AYO MODEL 7. 50 
ranges of A.C. D.C. 
tests. Complete with leads and batteries. Ready 
for use. Perfect order. ONLY 10 gns. Carr. 5/-. 
AVO VALVE TESTER. Consists of two parts— 
valve panel with selector switches and meter 
with voltage controls, etc. | Numerous valve 
bases including B7G, B8A and B9A_ This fine 
instrument supplied in good condition complete 
with manual. £10. Carr. 7/6. 


OUTSTANDING BUYS IN QUALITY MULTI- 
METERS 


Model Y.3. 2,000 ohms per volt. Sub-miniature 
in size and convenient in use. Ranges D.C. 
volts, 6, 30, 150, 500, A.C. volts, 6, 30, 150, 600. 
D.C. amps, 150 mA. Ohms, 0-100 K ohms. 
Size 33x 24x 1iin. PRICE 39/6. P. & P. 2/-. 
Model YP.60. 3,300 ohms per volt. Pocket 
size suitable for general use. Ranges D.C. 
volts, 6, 12, 60, 300, 1,200. A.C. volts, 6, 12, 
60, 300, 1,200. D.C. amps., 300uA, 3 mA., 
300 mA. Ohms, 0-30 K ohms, 0-3 M ohms. 
DB, —20 to +18 dB, 0 to +24 dB. Size, 
47x 34x 14in. PRICE 52/6. P. & P. 2/-. : 
All complete with test leads, battery, instruc-§ 7 
tions and fully guaranteed. 


HEAVY DUTY 


MENT RACKS 
4ft. Gin. Channel Uprights, £4. Carr. 15/-. 


G.P.0. STANDARD 19in. 
EQUIP. 


5ft. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 
6ft. Channel Upright, £6. Carr. 20/-. 
7ft. Channel Upright, £7. Carr. 20/-. 

All with Heavy Duty Base. 
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R.S.T. VALVE MAIL ORDER CO. 


211a STREATHAM ROAD, MITCHAM, SURREY 
Tel: MiTcham 6202» _ Open Daily to Callers 


All Valves Brand New and Fully Guaranteed — Obsolete valves a speciality. 
_ Quotations given on any type not listed. Send S.A.E. 


Special 24 Hour Express Mail Order Service 


AC2/PEN ECC85 ... 7/6) EY8I ...... 8/6 | PCC84 ... 7/-} UIO ...... 9/-) UY21  ...15/6 | 6ALS ...... 4/- | 6P28 ...... 12/6 ) 12Q7GT... 6/6 
19/6 | ECC88 ...12/6 | EY83 ...... 12/6 | pcces ... 9/6 | UI2 ...... 9/-| UY41... 7/6 | 6AMS ... 5/- | 6Q7_...... 9/6 | 12SA7...... 8/6 
AC2/PEN ECCI =; B/= | EY86.....::. 7/-| pcces ...12/6 | Ul4 ...... 9/-| UY85 ... 6/6 | 6AM6 ... 4/-| 6Q7G...... 6/6 | 12S)7...... 8/- 
DD 19/6 | ECF8O0 ... 7/6 | EY9I ...... 3/= | pecs 2 8/6 | U22 ..... 8/- | VM24B ...12/6 | 6AQS...... 6/6 | 6Q7GT ... 8/6 | 12SK7...... 6/- 
AC/TP ...29/-| ECF82 ... 8/6] EZ35 ...... 6/-| pcrgo fe | 024 21/-| VMP4G ...15/- | 6AT6...... 6/- | 6SA7 ...... 7/- | 12SL7 ... 8/- 
AC/VP1-5-7 ECH3_...21/6.| EZ40 ...... 7-| pcre |. 7/- | U25 .....- H/-| VP4 15/- | 6AU6... 9/- | 6SC7 ...... 8/6 | 12SN7_ ...10/- 
1S/- | ECH2¢ ... [7 ee en TI | pcreq 12/6 | U26 + 10/-| VP4A...15/- | 6B8G ...... Siar f GSR cece 10/- | 128Q7 ...12/- 

EZ80 ...... re --- 12) 10/- 

Ezal 6/- | PCF86 ...12/6 10/ 

EZ90 ...... 4/6 | PCL82 ... B/- 8/- 

FC? Lee: 15/- | PCL84 ... 7/- "10/- 

FC2A ...17/6 | PCL85 ... 9/- 21/- 

Reayaa. 15/-| PCL86 ...12/6 L176 


FW4/500 9/-| PENA4 ...19/6 
Fw4/g00 9/-| PEN4DD 22/6 
GZ30 ...10/6| PEN4VA 17/6 
GZ32_ ...10/6| PEN36C_ 20/- 
GZ33__...19/3 | PEN45_ ...19/- 
GZ34__...13/6 | PEN45DD 21/- 
GZ37__...19/3 | PEN46 ... 5/- 
HABC80. 10/-| PEN453DD 


HL41 0... 8/- 20/- 8/- 

HL4IDD 8/6 | PENDD4020 ” She 

$8.92 - 8/6 uy 

HLI33DD 9/6 | PL33 in 

re HN309 ...25/- | PL36 oe 

eas ) 3/- | 1w4/350. 10/- | PL38 at 
e716 | EFBO. «<s-.< 1w4/500 10/-| PL8I ... he 
SCs | EFBS KT33C ... 8/-| PL82 a 
wees. 8/6 | EF86 |... KT36 ......17/6 | PL83 res 
». ..10/~ | EF89 ...... KT6t ...... 9/6 | PL84 10/ 
weeceSia EFORS os: KT66 ......15/- | PL820 8/6 
tissce Of— | EFO2: c..0.0 KT76.......10/- | PM24M Ij 
wiotle Gt BEIS. ...4 KT8I ...... 8/- | PX4 18/— 
wees 7/6} EF98 ...... KTW6I ... 8/— | PX25 ..10/- 
feu 163 SSH | PY31 -- 9/- 
Tm ENIS2 BS Pv32 tee 
eer LN . LH/6| P a 

see LZ319 ...12/6 | PY80 30PLI3. ...12/6 

oes MKT4 ...17/6| PY8I 30PLI4 ...16/6 

Ere MS4B ......17/6 | PY82 35A5 ......15/— 

ae MVS/PEN PY83 35L6GT ... 8/6 

eee tae I PY88 35W4...... 7/6 

aS MVS/PENB PY800 ... | aoe 35Z3 ......15/= 

ae I PZ30 ......15/- | UF85 ...... 7/6| 305 ...... 9/- | 6K7......... 7/6] I2AH8 ...10/- | 3524 ...... 7/6 

mies MUI4 ... 9/—| QS95/10 10/- | UF86 ......12/6] 384 ...... 6/- | 6K7G_... 2/- | I2AT6 ... 7/6 | 35Z5 ...... 8/6 

ate MxX40 15/— | OSI5O/15 10/- | UFS9 ...... 6/6 | 3V4......... 7/6 | 6K7GT 7/6 | \2AT7 - | 4ISTH_ ...22/6 

ae N18 ...... 8/—| R2 ws... f0/- | UL4E ...... 8/-] 5U4 ...... 4J— | 6K8......... 9/6] 12ZAU6 ...17/6 | 42_.........12/6 

eee. N37. ......14/-| RI6 ......17/6 | UL44 ......20/- | 5V4G ...... 7/9 | 6K8G 5/- | 12AU7 5/- | 50C5 ......10/- 

... 8/- | EL85 ...... Nv ASI RAS ge cae 16/— | UL46...... 14/6 | 5Y3G...... 5/6 | 6K8GT ... 9/6| 12AX7 ... 5/- | 50CD6G = 30/- 
Sette EES ise N108 .....26/-| R20. ......16/- | UL84 ...... 6/6| 5Y3GT ... 6/6 | 6K25 ......17/6| 12BA6 ... 7/6 | 5OL6 ...... 8/6 
Qe WERS see: N308 ...... 18/- | SP41 ...... 3/6 | UL8S5 ...... 7/6| 5Z4G_... 9/6 | GLI... 10/- | 12BE6...... TGi 75 sees 8/- 
ae N339 ......30/- | SP6I-...... 3/6 | UM80 ...10/6| SZ4GT ...12/6 | 6L6 ...... 7/6] 12BH7 ...10/- | 78 ......... 7/6 

ds fens N369 ......10/6| T4!......15/— | URIC 15/-| 6A7_...... 9/- | 6L7_-......10/-] 12C8-...... 8/6 ee 1 

caak OD3 ...... 5/-| TDD4 ...12/6 | UU6 ,.....17/6 | 6A8G 8/6 | 6LI8 ......10/—| 12J5GT ... 4/- | 85A2 ......12/6 

ae OZ4 ...... 5/6} TDDI3C 17/6 | UUB ......15/- | 6A8GT ...13/6 | 6LI9 ..,...US/=| 12J7GT ... 8/6 | 185BT  ...30/- 

1 AG /— | P2 .:.......80/- | TH41 ......20/- | UU9 ...... 7/6 | 6AC7...... 6/- | 6ON7GT ... 9/6 | 12K7GT... 5/- | 807A ...... 7/6 

hte PABC80 13/-| TY86F ...12/6 | UYIN ...12/6! 6AKS...... 5/- | 6P25 ......10/6 | 12K8GT...10/- | 807B ...... 7/- 


COMPLETE VALVE LIST FREE WITH ORDER 


. METAL RECTIFIERS 
RMI 7/6 14A86 23/- 16RD 2-2-8-1 + 12/- (FC142) BRAND NEW TRANSISTORS 
RM2 8/- 14A97 26/- I6RE 2-1-8-1  10/-- (FC150) OC44 ... 6/- OC74 ... 6/- OC8ID_ 6/- 
RM3 10/- 14A100 28/- ISRA 1-1-8-1 —5/- (FC118) an ose Ue ae. see a emp 4 
| RM4 17/6 14RA 1-2-8-2 —21/= (FC301) I8RA I-I-16-17/~ (F116) See 50 AN ocal |. a | 
| RMS 19/6 14RA 1-2-8-3 -25/- (FC31) I8RA 2N-I-8-1 12/- , ati a 
; I6GRC-I-1-16-1 —10/- I8RD 2-2-8-1 — 16/- (FC124) SILICON RECTIFIERS 
ADO. Woltse35O, MA acct tugessecnevanes cre eces soewae 7/6 each 
TERMS OF BUSINESS C.W.O. or C.O.D. SETS OF VALVES 
4/2. PACKING CHARGE ON ALL C.O.D. cob ane LS PEE a see b secswnes Metass ae ef 4 He 
ORDERS. POSTAGE éd. per VALVE DAPI. DESG, DK9G DLOS nec See OF at aele 
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15 amp. Thermostat 
Adjustable over a fairly wide range of 
temperatures but set for 70° F. suitable for 
wall mounting to control room heaters. 
Exceptional bargain at 9/6, plus 1/- post 
and insurance, 


Beginner’s Superhet 

As supplied to sats sree Sees 
many schools and}: : 
colleges. A sim- 
ple basic super-} 
het — easy « to}: 
understand and 
which can be# 
progressively ex- 
tended — ideal}: 4 
for students — a 
components include: valves, meta! rectifier, 
tuning condenser, I.F. transformers, etc. 
In fact complete superhet except speaker. 
Price £8 plus 3/- post and insurance. Data 
included free or sep. 1/6. 


te : Infra-Red 
of these Heater 
latest 

type heaters, 


ideal for bath- 
room, kitchen, bedroom, 
etc. They are simple to 
make from our easy to follow 
instructions—uses silica enclosed elements 
designed for the correct infra-red wavelength 
(3 microns). Price for 750 watt element and 
metal casing as illustrated 19/6 plus 2/6 
post and insurance, 


Waterproof heater wire. 16 
yd. length. 70 watts. Self 
regulating temperature control, 
10/- post free. 


Morganite Potentiometers 
Single and 2-gang types 
available, standard size 
with good length spindle, 
all new. Single types, 1/- 
each, values available: 
5K, 25K, 50K, 
100K, 250K, 1 
meg., 2meg. Gang type 
each—yvalues available 5K ¥ 
+ 5K, 100K. + 100K, 
1meg. + 1 meg. 


T.V. CAMERA LENS 


16 mm. lens in mount £/3.5 and triple 
anastigmatic suitable for vidicon tube 
£3/10/-. Post and ins. 2/6. 


Copper Clad Element 
Mount this under a reflector to make ideal 
infra red heater, also suitable for building 
into convector, Blower Heater, drier cabinet, 
ete., etc., 230/40 v. 1250 watts 12in. long, but 
can be bent to almost any shape, '7/6 each 
plus packing and imsurance 2/6 extra. 


Meter Bargain 
2in. Moving Coil 500 micro amp. f.s.d. 


Brand new 17/6 plus 1/- packing and 
insurance. 


This fine cabinet 
as illustrated but 
less contro] knobs 
is available this 
month at a 
special snip price 
of 12/6, plus 3/6 
post and 
insurance 
Size is 3hin. 
x» 9in. x 
4in, and it 
is nicely 
covered in 
two tone 
EOL 
fabric. 


Cabinet Snip 


Switches 


1 pole, 3 way Q/- 
lpole,iway 2/6 
1 pole, 9 way 3/- 
lpole, 12 way 3/3 
2pole,4way 2/6 
2pole,6way 8/6 
3 pole, 3 way 3/- 
3 pole, 12 way 8/6 
4pole,3 way- 3/6 
4pole,5way 6/6 
4 pole, 11 way 10/6 


Yaxley 
lpole,2 way Q/-; 
lpole,4way 2/8; 
lpole,7 way 3/-; 
lpole,ll way $8/-; 
2pole 2way 2/3; 
2pole,5 way 65/-; 
2 pole, 12 way 5/6; 
3pole,6 way 4/-; 
4pole,2way 38/-; 
4pole,4way 3/6; 
4pole,6 way 6/6; 
4 pole, 12 way 11/6 
Bpole,Gway §8/-; 
6pole,6 way 9/6; 
6 pole, 12 way1'7/6; 
6 pole, 4way 6/6: 
8 pole, 4 way %/6 


6 
6 pole, 11 way 16/6 
8pole,2 way 6/6 
8pole,6 way 11/6 
8 pole, 12 way23/6; 12 pole,2 way 8/- 
12 pole, 5 way16/6; 12 wayfader 3/6 


1 pole, 6 way incremental shorting 3/6 


Please add 1/- to cover post and packing on 
all orders below £3. 


CABINET & PICK-UP 


Made for a famous company intending to 
make a battery Record Player but changing 
their minds. This is an extremely fine looking 
cabinet, must have cost at least £2 to make. 
It is complete with handle and fasteners as 
illustrated. Also included in the parcel is 
a Cosmocord pick-up with crystal cartridge and 
sapphire stylus. Both items new and perfect. 


ONLY 19/6 


The 6-iransistor set with the 8- 
transistor performance. 


Incorporating all the latest refine- 
Anyone who can solder can 


ments. 
make it. 


Many thousands already in use all 


over the country. 


Full coverage of Long and Medium 


wavebands, 


Fine looking cabinet, size 11 x 8 x 3in. 
output approx. 
reception 


Q.P.P. 
Excellent 
stations like 208. 


WIRELESS WORLD 


Plus 4/6 post and 
insurance 


750 MW. 
of difficult 


Variable feed back gives excellent tone. ONLY £5/1 9/6. plus 4/- post 


time 4 mins. 


One 


“See in the dark” equipment com- 
prising 5,000 volt power pack which 
ignition coil, 
Control unit interconnecting cables and 
infra-red binoculars. 
month only at the give-away price of 
£3/19/6, plus 20/- carriage. 
are unused, just as received from the 
in good. working 
order but sold without guarantee. 


contains 


Ministry, believed 


MOTOR 


Silent running mains motor by very famous maker, 
Ideal for gramophone, tape recorder, fan, etc., etc.,. 
A.C, 
approximately 2 x 2} & Ifin. 2,750 r.p.m. 
Spindle diameter 5/32in. 
Brand new guarantee. Price 12/6 plus 1/- post. 


200-250 volts, 


ELECTRONICS (CROYDON) LIMITED 


266 LONDON ROAD, WEST CROYDON 
OPPOSITE SAVOY CINEMA 


6}x23x1fin. Weight 14 oz. 


THIS MONTH’S SNIP—— 


Pocket-sized Tape Recorder. 
Smallest precision Tape Recorder 
made—push button control—vwill 
Tecord and play back in your 
pocket—uses standard tin. tape 
and easy to replace batteries. 
SPECIFICATION, Dimensions 
Recording time 12 mins. Rewinding 


Magnetic erasing. Wow and flutter, within 2% and frequency response 
500-1,200 ¢c/s. (within 6 dB). 
month only, £6.1 9.6. plus 2/6 post. 


TABBY 
EQUIPMENT 


With details to make Closed 
Circuit TV Lens System 


vibrator, etc. 
Offered for one 


These 


MULTI-METER BARGAIN 


Model number EP10K. Extra wide scale 
fitted corner-wise for compactness, extra 
accurate as it uses 1% components. Sensitiv- 
ity 10,000 ohms per volt. A.C. and D.C. 
ranges. D.C. voltage up to 1.2kV in 5 ranges, 
A.C. voltage up to 1.2kV 5 ranges. D.C. 
current up to 300mA 8 ranges. Resistance 
up to 2 meg. Capacities 0.05 to .15 mid and 
decibels. Complete with full instructions and 
test prods and battery for ohms range. Areal 
bargain not ‘repeatable once stocks cleared. 
Price 69/6. Carriage and insurance 5/-. 


BARGAIN 


shaded pull start. Size 


Spindle length fin. 
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magnet type 


JANUARY, 


Speaker Bargain 


12in. High 
fidelity loud- 
speaker, 
High = flux 
permanent 


with stand- 
ard 3 ohm 
speech coil. 
Will handle 
up to 12 watts. Brand new, by famous maker. 
Price 27/6 plus 3/6 post and insurance, 


Timer Kit - 


Special offer of all components except 
metal box to make mains operated 
interval timer for photography, etc. 
12/6 plus 2/6 post. 


5000 mfd Condensers 
12v. working—Plessey—perfect 2/- each 
18/- dozen. ~ C 


Fluorescent Light Bargain : 


Kit of parts comprising: choke, two 
lamp  hold- 
ers, starter 
holder and 
starter, 404 


watt. 19/6 
80 watt, 
27/6. Plus 


2/6 post and insurance. 


Building a Scope? 


nanncnonctinnnntpnnree he i 
3in. oscilloscope tube, American made typs 
No. 8FP7, base 6.3 v. 6 amp. heater elec- 
trostatic deflection, brand new and guaran- 
teed, with circuit diagram of scope, 15/- 
each plus 2/6 post and insurance. ‘ 


Adjustable Thermostat 


Suitable for Industrial or domestic purposes ~ 
such as controlling furnace oven, immersion 
heater etc. Can also be used as a flamestat 
or fire alarm. Made by Sunvic these are 
approximately 17in. long and adjustable 
over a range 0 to 550°F. The contacts are 
rated at 15 amps, 230 volts, and the adjust- 
ment spindle, which comes to the top, can 
be fitted with a flexible drive for remote 
control or just a pointer knob for local 
control. Listed at $3 or £4 each, these are 
offered only at 8/6 plus 2/6 postage and 
insurance. We 


Electric Blanket Spares 


We carry a good stock of ele- 
ments, thermostats and switches 
etc. for Electric Blankets. Send 
S.A.E. for list. 


Ice-Stat > 


This is a small thermostat which cuts on 
and off at around freezing point. Has many 
uses, one of which could be an ice warning 
device to be fitted under your motor car, 
Price '7/6. Post 1/-. 


Simmerstat Heater 
Regulator : 


Suitable to control elements, heaters, 
soldering irons and boiling rings up to 2,500 
watts. Complete adjustable, normal price 
55/- each, special snip price 12/6, plus 1/6 
postage and insurance, 


Refrigerator Thermostat 


Standard type with adjustment for all 
normal refrigerator temperatures, '7/6,* 1/- 


post. 
Suppressor Condenser | 
‘' 
drill or other 
appliances § 
with your own or your neighbours’ radio or” 
television, Simple instructions given, 


< Stop your 
= VERE EDOL 
Kye 2200" voc interfering — 
1/6 each. 12/- dozen. 


“January, 1964 


WIRELESS. WORLD. 


EF LONDON’S 1 A«GEST SUPPLIERS OF 
ELECTRONIG EQUIPMENT 


9& 10CHAPELSTREET, 


«. (ELECTRONICS 


HEAVY DUTY L.T. 
TRANSFORMERS 


All primaries 220-240 volts. Ter- 
minal block connections. 


No. Sec. Taps Price Carr. 
1.25, 30, 35 v., 40a....£11 19 6 10/- 
2 25,30,35v.,20a. £619 6 7/6 
3 25, 30,35 v., 10a... £495 0 5/- 
425, 30,35 v.,2a.... £F 17 6 3/6 
5 10, 17, 18 v., 10a... 22 1T 6 ~ 4/- 
6 24 volts, 30 amps.... £7 15: 0 7/6 
7 20 volts, 30 amps.... £6 15 0 7/6 
8 50 volts, 15 amps... £6 19. 6 7/6 
9 30v.,40v.,50v.,5a. £415 0 5/- 
10 24, 36, 48 v., 8a... £419 6 5/- 
WI 17, 18, 20.v.,20a.... £419 6 5/- 

12) 63° 12'v5°20 a... .082- £312 6 5/6 

13 20 volts, 20 amps.... £415 0 7/6 

14 30, 32, 34,36v.5a. 42 17 6 4/- 

15--6;5t2'v.;lQba....5 005. #2 2 6 4/- 
16 12 volts, 5 amps.... £1 9 6 3/- 
17 24 volts, 1Oamps.... £3 5 0 4/- 
18 24 volts, 5 amps.... £119 6 3/6 
19 48,56, 60 v., fb a....... £1 9 6 3/6. 

20 12,24, 30,48 v.,2a. £2 5 0 3/6 

21 6.3 volts, 15 amps.... £117 6 3/6 

22. 6.3 v., Sa., and 6.3 v., 

Wa atase retire cnees 15 0 3/6 

23 F2; 24, Wasco. 15 0 2/6 

DES NS v.12! a itise oon a 17 6 2/6 

ee GOS Wi Fa. sss: £1 5 0 3/6 

26 12, 18 v., 10a.......... £2.12 7 4/- 

ZU NZNGW 520 ay. vo. ceess £319 6 5/- 

28-10, 18, 20-v. 9 a....... £3 9 6 S/- 

Deel Vaictbias Wace ga: £1 5 0 3/6 

30 10-11-12 v., Id a... 10 6 2/- 


MULTI-TAPPED: TRANSFORMERS 
Pri. 2,500, 230, 250 volts. Sec. T. 3, 
4, 5,6, 8,9, 10, [2, 15, 18, 20, 24, 30 volts, 
5 amps., 45/-. P.P. 4/-. 4 amp., 39/6. 
P.P.. 3/-. 2 amp., 25/-. P.P. 3/-. 


A.M. HEAVY DUTY AUTO. 
STEP-UP OR STEP-DOWN 
TRANSFORMERS 

Designed for the Air Ministry for 
mains boosting or operating 110 v. 
equipment. IOKVA. Tapped 250, 
240, 230, 220, 120, 115, 110, 105 
volts. 
case. Size 27x 17 x l4in Weight 
approx. 3: cwt. £29/10/-. SKVA. 
Tapped as above. Size 23 x 14x I lin. 
Weight approx. 2 cwt., £19/10/-. 
All transformers supplied new and 
guaranteed and offered at a fraction 
of maker’s price. Carr. extra. 


Completely enclosed in metal 


TRANSFORMER UNIT TYPE 
AP61774 
Comprising Parmeko hermetically 
sealed transformer pri. 230 v_ Sec. 
24 volts very conservatively rated at 
2 amps. Built into a metal case* 
with fitted neon indicators, and fuses. 
Shielded inpat and output terminals. 
Supplied brand new in maker’s cartons 
at a fraction of original cost, 29/6, 
carr. 5/-. 
*Size 74 x 4 x 4in. 


JUST ARRIVED !! HEAVY 
DUTY L.T. TRANSFORMERS 
BUILT TO MINISTRY SPEC. 
Pri. tapped 105, 115, 125, 210, 230, 
250 » Sec. 27 volts, 60 amps. 
Hermetically sealed in metal case. 
Size 114 x 10 x 8in. Top mounted 
terminals. Manufactured by famous 


makers and supplied brand new in 


‘original wooden packing cases. 
£12/10/-. Carr. extra. 

Also available: limited number only. 
Pri 190. 210, 230, 250 v.  Sec., 
50 volts, 50 amps. Size 10 x 9 x Bin. 


£15. Carr. extra. 


FOSTER DOUBLE WOUND 
STEP. DOWN TRANSFORMERS 


Pri. 220-240 v.. Sec. 110 v. 2 kVA. 
Shrouded Guaranteed in perfect 
condition £9/15/-. Carr. 10/-. 


eee 2: | LONDON, .N.W.1. 
ae D Tel. PAD 7851 AMB 
LATEST TYPE REED RELAYS 


Complete with Socket 
and Mounting Clips. 
50002 12CO con- 
tacts size 2 x 2 
900+50002 6CO 
contacts size 2 x 
Vee binds cee 
1,500 + 50002 
&4CO contacts 
size 24 x 2 
MEM: eedocces 


700+ 4CO contacts size 13 x 1} x gin 
Measurements given include socket. 
Samples sent on request. 


LATEST TYPE SIEMENS MINIATURE 
; RELAYS 
Ain transparent capsules. Gold plated springs and 
contacts. Six makes. 3 types. 2,500Q, 6,500Q, 
9,000Q. Size 13.x ? x Igin. Weight # oz. Un- 
J repeatable. At under half manufacturer’s price. 
12/6 ea. £6/10/- doz. 


A.C. input 200-240 v. D.C. 
Output tapped to give 12 or 


L.T. SUPPLY UNIT TYPE S.E.1 
24 volts 8 amps. continuous 
rating. Fitted with panel fuse. 


WZ Q gq Wy Mains on/off switch and D.C. 
G. . 


4 output socket. Built in strong 
metal case. Size 15 x 6 x 6in. 
YA An ideal general purpose L.T. 
ii <pply unit for operating relays. 
Contactors, battery charging, 
etc. £9/19/6, carr. 7/6. 


fotze © 


SPECIAL PURCHASE OF OVER 2,000 


JUST ARRIVED! 
BRAND NEW POWER TRANSFORMERS. Manufactured 
by famous makers. Latest type. ‘‘C’’ Core, hermetically 
sealed in oil-filled metal cases, upright or inverted mounting. 
Offered at a fraction of maker’s price. At present we are 
unable to list these transformers. Let us know your require- 


ments or better still call and see us. 


HIGH GRADE M.C. D.C. 
VOLTMETERS 


180-280 volts 54 x 2in. Rectangular dial. 
Set in wall mounting case, size 8 x 63 x 
34in. with lamp fitting to illuminate dial. 
Supplied brand new at a fraction of maker’s 
price, 37/6, p.p. 3/6. 


CROMPTON PARKINSON A.C. VOLTMETERS. 
90-180'v. M.I. 50 cycles. 44in. scale. Flange mounting. Supplied 
new and guaranteed at a fraction of maker’s price. 27/6. P.P. 4/-. 


SPECIAL OFFER—E.A.C. LTD. A.C. 0-300 VOLTMETERS. 
6 inch flush mounting, iron case protected, panel hole 6gin. Sup- 
plied brand new in sealed cartons at a fraction of maker’s price. 


£3/15/-. Carr. 4/- 


40 8 Amps. SINGLE 

TUBE SLIDER EN- 

: CLOSED, 30/-, P.P. 4/-. 
Sara, | es 1002 | Amp. SINGLE 
L TUBE SLIDER EN- 

} CLOSED, 25/-, P.P. 3/-. 
RESISTOR 25Q 4 Amps. SINGLE 

TUBE SLIDER, 22/6, 

P.P. 3/-. SINGLE TUBE 

ROTARY SWEEP 


1.20. 10 Amps. 17/6, P.P. 3/-. 
12,00002 0.003 


SLIDER TYPES, 0.75Q 12 Amps., 17/6. 
1Q 12 Amps. SINGLE TUBE SLIDER, 12/6, P.P. 2/6. 
Amp. DOUBLE TUBE GEAR DRIVE, 29/6, P.P. 4/6. 520Q 2.3/0.45 
Amp. SINGLE TUBE FIXED RESISTORS, 10/6, P.P. 3/-. 26 4 Amps. 


6IN. DIA. RHEOSTATS, 45/-. Carr. 4/-. 

SPECIAL OFFER OF L.F. CHOKES 
Manutactured by famous makers. Supplied brand new and guar- 
anteed. IOH. 250 m/A. !24Q open construction, 15/-. P.P. 4/-. 
15H, 250 m/A., 125Q. Sealed. Oilfilled. “‘C’’ core, 22/6. P.P. 
5/-. 1@H. 120 m/A.. 250Q sealed. O.F. ‘‘C’’ core. 10/6. P.P. 3/-. 
0.1H., | amp., 2Q, open construction, 10/6. P.P.2/6. 10H, 75 mA., 
2000 open construction. 10H., 500 mA., 40, open construction, 
30/-. Carr. 5/-. Also available low resistance smoothing. Let us 
know your requirements. 
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HIGH VOLTAGE CAPACITORS 
! MED. 20,000 V. WKG. Tropically 
rated. Size H. Ilin. plus insulated 
terminals. Sin. W. I3in., D. 4in. 
Supplied brand new in maker’s packing 
case at a fraction of original price. 
£7/10/-. Carr. 7/6. 

OTHER TYPES AVAILABLE 
T.C.C. | mfd. 7,500 v. wkg. at 70°C., 
50/-.. Carr. 7/6. 0.5 mfd., 15,000 v. 
wkg. at 60°C., 79/6. Carr. 7/6.° 0.001 
mfd., 15,000 v. wkg. 45/-. Carr. 5/-. 1.5 
mfd., 4,0CO wkg., 12/6. PP. 22/65 
| mfd., 2,500 v. wkg. at 60°C., 15/-. 
P.P. 2/-. 0.5 mfd., 7,500 v. wkg. at 
7\°C., 25/-. P.P. 2/6. 4 mfd., 1,500 v. 
wkg. at 71°C., 10/6. P.P. 2/-. 4 mfd., 
1,000 v. wkg. at 60°C. 7/6. P.P. 2/-. 
10 mfd., 450 v..wkg. at 140°F., 8/6. 
P.P 2/-. 8 mfd., 600 v. wkg., at 71°C. 
P.P. 7/6. 2 mfd., 200 v. wkg. at 7I°C., 
2/6. P.P. 1/6. | mfd., 500v. wkg. at 
60°C., 2/-. P.P. Ij-. 

DUBILIER. 4 mfd., 3,000 v. wkg. at 
7V°C., 25/-. P.P. 3/-. 2 mfd., 2,500 v. 
wkg. at 7I°C., 17/6. P.P 2/6. I mfd., 
5,000 v. wkg. at 7I°C., 25/-. P.P. 3/-. 
0.5 mfd., 5,000 v. wkg. at 71I°C., 15/-. 
P.P. 3/-. 0.25 mfd., 7,500 v. wkg. at 
7I°C., 17/6. P.P. 3/-. 0.25 mfd., 5,000 v. 
wkg. at 71°C., 12/6. P.P. 2/6. 0.1 mfd., 
5,000 v. wkg., 10/6. P.P. 2/6. 8 mfd., 
900 v. wkg. at 7I°C., 8/6. 
0.5 mfd., 10,000, 37/6. 
AMERICAN. All tropically rated. 
10 mfd., 300 v. wkg., 5/6. P.P. 2/-. 
8 mfd., 50 v. wkg., 7/6. P.P. 2/-. 
3 mfd., 1,000 v. wkg., 7/6. P.P. 2/-. 
0.15+0.15 mfd., 8,000 v. wkg., 10/6. 
P.P. 1/6. 0.1 mfd., 7,000 v. wkg., 8/6. 
P.P. 1/6. 0.2 mfd., 5,000 v. wkg., 7/6. 
P.P. 1/6. 8 mfd., 1,500 v. wkg., 17/6. 


P.P. 2/6. 10 mfd., 600 v. wkg., 8/6. 
P.P. 2/-. 2 mfd., 5,000 v. wkg., £3. 
Carr. 4/-. 

1.B.M. D.C. SUPPLY UNITS. 


Designed to give 75 volts 2} amps. 
D.C. output from A.C. 200-250 volts. 
65/-. Carr, 5/- 

PLANNAIR AXIAL BLOWERS 


condition. 49/6. P.P. 3/6. 


BRAND NEW VARIAC 
TRANSFORMERS 
Input 110 v. Output 0-110 v. 7 amps. 
Panel mounting. Supplied brand new 
with control knob and fixing bolts, 
in maker’s original 
£4/17/6. 


packing cases 
Carr. 5/- 


VENNER. ELECTRIC TIME 
SWITCHES, 200-250 v. A.C. 15 
amp. contacts, once on, once off 
every 24 hours. Any manually preset 
times. Manual on/off shorting switch, 
complete with mounting block. 
Perfect condition. 69/6. P.P. 3/6. 


ROLLER TYPE MICRO 
SWITCHES 

Normally — closed, 

54/- doz. Normally 

open, 54/- doz. 

Universal, 60/- doz. S ai 

A.C. 200-240 v. CHECK METERS. 

25 amps. L.R., 32/6. P.P. 3/-. |O amp. 

L.R., 22/6. P.P. 3/-. 5 amp. L.R.. 17/6, 

PP: 2/6. 

Guaranteed 


in perfect condition. 


SPECIAL OFFER BRAND NEW 
A.M. LEAD ACID ACCMULA- 
TORS. 2 v. 14 A.H. Size 6Zin. high, 


2in. sq. Ideal for constructing 6 or 
12 v. batteries. 4/11 each. P.P. 2/-. 
Six fer 27/-. Carr 5/-. Supplied with 
charging instructions. 
EQUIPMENT WIRE 14/36 P.V.C. 
100 yd. coils, 9 different colours. 
65/-, carr. 4/-. Ten coils, carr. 5/-. 
Single coils, 7/6, carr. 1/6. 
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THAT iat 
bé DIFFICULT TT) 
COMPONENT 


...-. order it on 


No matter how new or how old the set you are servic- # 
ing, if you require a line output transformer it is 999-1 # 
that we will have it in stock or can rewind it quickly. 


We operate a same day despatch service from 
the largest stocks of television components in 
the U.K., including a comprehensive range of | 
accessories, materials and test gear of all kinds. 


TERMS: C.W.O. OR C.0.D. ; an 


Retail quotations gladly given on receipt of s.a.e. 
Trade—Please send your letter headings for data charts 


SAME DAY SERVICE.. from DIRECT LN. REPLACEMENTS LTD. _ 


Dept. wee Shy HAMILTON ROAD, LONDON, S.E.27 # 
‘Ph P 6166, (PBX) Day & Night ‘Ansafone Service a 


(daa HEHE 


4W W—147 FOR FURTHER DETAILS. 


THE NEW  Ridiorddllon SOLENOID — TYPE SBM 
C.G. 12 NEEDS ONLY Bee peel 


A SMALL SPACE...... 


Incorporates the latest in ceramic 
magnet design. Only 44” deep 25-5,000, 
c.p.s. (25-15,000 c.p.s. with Tweeter 
Inner). Output 10 watts. Individually 
hand made. 


Now fitted with 
stainless steel guides— 3 
six times the life 
Continuous 3% Ibs. at 1” — 
Instantaneous to 16 lbs. 
Smaller sizes available 
Also—Transformers to 


Full details from :— 7kVA 3 phase. 
RICHARD ALLAN RADIO LTD., 


Taylor Street, Batley, Yorkshire. R. A. WEBBER LTD. 


Telephone BATLEY 1123, 1308. KNAPPS LANE, CLAY HILL, BRISTOL 5 — PHONE 65-7228/9 . 
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VARIABLE VOLTAGE TRANS OR 


INPUT 230 v. AC 50/60 ~ FOR 
BRAND NEW. Carriage Paid. Buy direct from the 
importer, keenest prices in the country. All Types. 
and Spares available from stock. 


Input 230 v. [& 
A.C. Out- | 
put variable 
0-260v. A.C. 


We are pleased to announce further 
at 2).0:4.. 


additions to our range: 

Type! 0-260v.atlamp ... £410 0 

Type2 0-260v.at25 amps £5 17 6 

Type 3 0-260 v.at5amps ... £9 0 0 

Type 4 0-260 v.at8amps ... £14 10 0 

Type 5 0-260 v. at 10 amps... £16 10 0 
0 
0 
d 


Fitted in beautifully finished steel 
case. Complete with volt meter, pilot 
lamp, fuse, switch, carrying handle, 


Type 6 0-260v.at I2amps £18 15 SPITS: 
Type 7 0-260 v. at 20 amps... £32 10 
These instruments are fully shroude 


INSULATION TESTERS 7 Ampere A.C./D.C. 
(NEW) VARIABLE OUTPUT 
Test to I.E.E. Spec, Rugged UNIT 


metal constructed, suitable 


for bench or field work, 
constant speed clutch. Size Input 230 v. A.C. Output con- 


. Bin, W. 4in., H. 6in. tinuously VARIABLE from 0 to 
Wolgbe SIRS 0 vets ieee 260 volts A.C. OR 0 to 230 volts = 
y riage paid. 1,000. volts, D.C. at 7 amps. Robustly constructed in metal case, compiete 

1,000 megohms, £28, car- with safety fuse, neon indicator and voltmeter. Size I7in. x I2in. 


nage Pad: x Jin. Weight 36lb. Price £34/10/-. Carriage 20/-. | 


SERVICE TRADING COMPANY — » 
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ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical 
and experimental uses. 

12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. |/-. 
Transformer to suit the above: Input 200-240 
A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red-yellow, green and blue. In 4oz. tins. 
Ideal for use with the above Ultra Violet Bulbs. 
9/6,-plus 1/6 P. & P. 


CARPENTER’S TYPE 5C9B 
POLARISED RELAYS. 2 x 
9,500 turns at 1,685 ohms. 
Price 22/6 each. P. & P. 1/-. 


Type 5A57 (Z)A 65 ohms coil. 
Will operate on less than .5 
of a volt. 22/6. P. & P. 4/-. 


NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, 1.0. 
base. Price I5/-. P. & P. I/-. 


FOSTER CONSTANT 
VOLTAGE TRANSFORMER 
Automatic or hand operated. Input 250 voit 
ee —15%. Output paiscebls 200/250 volt. 
ax. electro magnet control 
load: 80 AMP. unit as new £95 ex 

‘ warehouse. 
G.E.C. SEALED RELAYS TYPE M1494. 


24 volt 670 ohms coil. | pole C.O. Brand new. 
Price 10/-. P. & P. t/-. 


P.O. RELAYS TYPE 3000 

200. ohm, 6 c/o, 12/6. 1,000 ohm, 6 c/o, 12/6. 
20,000 ohm, 4 c/o, 12/6. 2,000 ohms coil, 
4 make 4 break, 12/6 each. 6,500 ohms, | change- 
over, | break, price 12/6. 10,000 ohms coil, 
2 light c/o, 2 heavy duty c/o, price 22/6. 16,000 
ohms, 2 make 2 break, Price I5/-. P. & P. 1/- 
each item. 


G.E.C. SEALED RELAY TYPE M.1492 
24 volt 670 ohm, 4 changeover, ex new equip., 
p 12/6. P.-& PL f/-. 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 
condition £40 including leather case and carriage. 


SIEMENS HIGH SPEED RELAY. SEALED 
TYPE H96D. 500 Plus 500 ohm. Ex new 
equip., 12/6. Plus I/- P. & P. Very latest type 


sealed H96E. 1,700 ohms plus 1,700 ohms, 
=e ee contacts. Price 16/6 each, plus 1/- 


SLIDER RESISTANCES 

- Geared drive, new. 
4 1|.2ohm, l4amp. 27/6 
35 ohm 3 amp. 37/6 
75 ohm, 2 amp. 37/6 
200° ohm, 1.25 

BIN Pisces owes coe 37/6 
tapered winding, 
geared drive (less knob) 45/-. P. & P. 3/6. 


W.W. RHEOSTAT. New. 3.5K, 25 watts. 
Price 7/6. P. & P. 1/6. 22 ohm 1.5 amp., com- 
plete with knob, 8/6, plus 1/6 P. & P. 


EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case. £6/6/-. Post paid. 

ADJUSTABLE THERMOSTAT. 
Mid-point setting 65°F, range 60 to 75°F, 15 
amps. A.C. 230 volt. Price 8/6, plus P. & P. 1/6. 
UNISELECTOR 8 bank 25 way 75 ohm coil 


full wiper, ex equipment. Individually tested. 
45/-, plus 2/6 P. & P. 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C. Powerful 2 speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 
EX P.O. MAGNETIC COUNTER, either 
500 ohms for 24 volt operation or 3 ohms for 
6 volt D.C. operation. 4 figures to 9,999. 
Price, either type 8/6. P. & P. 1/6. 

LATEST HIGH SPEED TYPE 100B, 10 
IMPULSES PER SECOND. = 2,300 ohm 
coil for 36-48 volt D.C. operation. Price 15/-, 
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CROMPTON PARKINSON BRAND 
NEW i h.p. MOTORS. 230/250 VOLT 
A.C. 1,400 -R.P.M. Fitted with 23 x in. 
SPINDLE. Price £3/15/-. Carriage 8/6. 


6-VOLT 40 A.H. ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-. 


AUTO TRANSFORMERS. 
down. | f0-200-220-240 v. 
New. 300 watt type £2/6/6 each. 


Step up, step 
Fully shrouded. 
P.. & P.32/6. 


500 watt type £3/7/6 each. P. & P. 3/9. 1,000 
watt type £4/10/- each. P. & P. 6/6. 
MINIATURE MOVING COIL DIFFER- 


ENTIAL RELAY. Two coils 350 ohms each. 
: Operating current 
minimum: 140 micro- 
amp., nominal 400 
microamp, maximum 
8 milliamp. One 
pole two way, or 
a centre stable. Two 
way contact current 100 mA. at 50 v. A.C. or 
D.C. Size 1; x 3 x 2in. Individually tested. 
Price 22/6 each, I/- P. & P. 


230 V. A.C. RELAY, 10,000 ohm coil, 3 change 
over, 5 amp. non inductive load, price 18/6, 
plus [/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 


Type BI6G 80 r.p.m. .26Ib. inch 
£U/19/6. P. & P. 2/-. 
Type DI6G 5 r.p.m._ 1.7lb. inch 


£2/9/6. P. & P. 2/6. 
Type DI6G 13 r.p.m. 
£2/12/6. P. & P. 2/6. 


230 Volt A.C. 50 c/s 5-figure Veeder-root 


1.45Ib. inch 


Counter (not resettable). New. Boxed. 
19/6, plus 2/6 P. & P. 
MINIATURE 
UNISELECTOR SWITCH 
fi : 3 banks of II positions, 
io) plus homing bank. 40 ohm 
3) 8 coil. 24-36 v. operation. 
Ex equip. Individually 
© = tested. 22/6, plus 2/6 P. 
& P. 


20-WAY STRIP containing standard . Post 
Offlce telephone Jack Sockets, overall size I| x 
3tin. x tin. New. Price 15/- each. P. & P. 1/6. 
TAKE IN 8PT. 


LIGHT SENSITIVE SWITCH 


| Kit of parts, including ORP.12 Cad- 


mium Sulphide Photocell, Relay, 
Transistor and Circuit, price 25/-, 
plus 2/6 P. & P. 
ORP.I2 and Circuit, 
Post paid. 


MINIATURE LEAD ACID ACCUMU- 
LATORS (brand new). 2 v. 1.5 A.H. Size 
4x It x lin. We. approx. #lb. 16/6 for 3. 
PL. & P. 1/6. 

12 v. 0.75 A.H. Size 4x 3x Id¢in. We. approx. 
2 Ib. (can be used as double 6 v.). 15/6 each, 
P. & P. 1/6. 


9 R.P.M. GEARED MOTOR. 24 volt D.C. 
ij (Will operatefrom 12 volt.) 
Double gear box. Con- 
sumption 200 m.A._ Size 
: 34 x 2 x Zin. Weight 
; My 15 oz. Small and extremely 
powerful. Price 32/6 plus P. & P. 3/-. Or com- 
plete with fuil suppression and case 37/6, plus 
PL & P. 3y-. 


BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY “37/6” 
The ideal instrument for workship, lab. or 
factory. This wonderful device enables you to 
“freeze ’’ motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for infinite 
variety of speeds, from | flash in several seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 
3/- P. & P. 


10/6 each. 
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14-DAY CLOCKWORK TIME SWITCHES 
USED but guaranteed, 24 amp. 30/-. P. & P. 2/6. 
5 amp. type, 35/6. P. & P. 2/6. 


TRANSISTORS 
Ist grade Brand new 
OCAL cei Fi -OC203) ees 14/- 
aot i ene ee 5/- Get 104... 6/- 
OC45 M/pair 9/- Get 105 ...... 10/- 
DETR a0: Sf) Get 573. 23. 12/6 
OCI2 is 7/— Get 573 M/pair 25/— 
OC72 M/pair 14/- 2N458 20/- 
AY Sy Ruy gig G2 28005 i cscss.5. 30/- 
=~ SB345 cae ae oaeee 7/6 
6/— TK20B............ 4j- 
9/- XCI4I......... 10/- 
WZj— _ ACIO7..~..2... 14/6 
19/— AFLT4 ............ - 
(0/6: CAPTNS) coat 10/6 
2N/-— AFIV6 ..........25 10/- 
21> REVI oa 9/6 
DIODES 
3 ASI on jae 
4/- ZS10B 3/- 
ZENERS 5%, 


All $ watt 5% at 10/- each. 4.3 v., 4.7 v., 5.1 v., 
oe Vi, 68 vi, 7.5) Vi, Bi2 vi, 9st vi, 10: TE:v:) 
v. 


INSULATED TERMINALS 


Cachet available in black, red, 
CaTaaE Ny) white, yellow, blue and 
Casey 


green. New 15/- per doz. 
P. & Po I/-. 


L.T. TRANSFORMER 

Type !. Pri. 200-240 sec. tapped 30, 32, 34, 
36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240 sec. tapped 30, 40 and 50 volt 
at 5 amp., £4/15/-. P. & P. 5/-. 

Type 3. Pri. 200-240 sec. tapped 10, 17 and 18 
volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240.sec. tapped 6 and !2 volt at 
20 amp.,.72/6. P. & P. 5/-. 


METERS, GUARANTEED PERFECT 
5. amp. O.C. M.1 24in. fl. rndi....-2....0..0. 11/6 
10-0-10 amp. D.C. 2in. fl. round 12/6 
Voltmeters 
0-300 volt A.C. MI 2+in. fl. rnd. New 22/6. 
0-300 volt A.C. Rect. M-C type W23 


Shin: fl round NeW .....,..ssscecssccceneas 55/- 
400 v. A.C. M.I. 44in. rnd.......-.....02-... 35/- 
90-180 v. A.C. M.1. 4£in. fl. iron............ 25/- 
Milliammeters 
0-I Milliamp Meter. 2+in. fl. ......... 25/- 
0-350 -mA.-%.G. Zin: fl, rnd. .nc<.c..c00. 8/6 
500 microamp., M.C. 2tin. rnd. fi. 

scaled 15/600 volt. NEW..............- 16/6 
500 MICROAMP SUB-MINIATURE M/C 

METER 
itin. diameter, flush mounting, single hole 


fixing. Scaled O-1 mA. Supplied with Resistor 
for use as | mA. if required. 29/6, plus I/- 
BP. S.P: 

Postage on all meters, I/- each. 


SANGAMO WESTON DUAL RANGE 
VOLTMETER. 5 and 100 volt D.C. 3in. 
scale. F.S.D. | mA. Brand new in carrying case 
with Test prods and leads. Price 27/6. P. & P. 3/-. 


4 DIAL DECADE RESISTANCE BOX 


Range 0-11,110 
ohm. X! Wire 
Wound, Max. 
| current 300 
mA. X10 Wire 
Wound, Max. 
current 150 
mA, 
High Stability Resistors, rated 


X100, X!,000. 
! watt. Accuracy + —I%. 

Switches make before break type fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6 P. & P. 


DESK TELEPHONES—TYPE | 


Complete with two-way 
calling system (buzzer). Inernal battery. All 
ready for simple two-wire connection. Price 
£3/2/6 each or £6 the pair. P. & P. 3/6 each phone. 


DESK TELEPHONE SETS — TYPE Il. 
Similar to G.P.O. extension telephones. Each 
complete with automatic dial, internal bell and 
long connection cord. Used but in perfect 
working order. Price £2/17/6 each. P. & P. 4/-. 
P.O. Telephone handsets, 10/6 each. Plus 2/- 
P. & RL 


Used but perfect. 


Postage and Carriage shown above are inland only. For overseas please ask 
for quotation. We do not issue a catalogue or list. 


SERVICE TRADING Co. 
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ALL MAIL ORDERS. 
47-49 HIGH STREET, KINGSTON-ON-THAMES. 


PERSONAL CALLERS ONLY: 9 LITTLE NEWPORT 
STREET, LONDON, W.C.2._ Tel: GER 0576 


(OFF LEICESTER SQUARE) 
ALSO CALLERS AT: 


Telephone: KiNgston 9450 
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VALVE VOLTMETER TF428. 10 to 150 v. in five ranges at 
2% F.S.D. with probe £15/10/0 each, post 12/6. CT54 Valve V. 2.4 
to 480 volts with multiplier 2400 v., resistance 0.1 to 10K, five 
ranges £30. 

DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O. (235 ohms coil). Stud 
switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM., geared to two 
30 way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 X 5 xX Tin. £3 each, post 5/-. 

BC640 MODULATOR UNIT. 2 x 811’s, mod. transformer and 
fil., trans. complete mod. unit fits 19in. rack 50 watts. £5/10/0, 
carr. £1. : 

SIGNAL GENERATORS. TS-13AP freq. 9305-9445 mc/s. 
£25 each, carr. £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1, TF 144G 85 Ke/s. to 25 mc/s £25, 
carr. 25/-. Test set UPM 1 A & B comprising of Signal Gen., 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/ 
235 mc/s. and 460-570 mc/s., 115 and 230 V. A.C., new £35 each, 
carr. £2. Dynamotor test set TS 414A £30, carr. 30/-. 
RE-ENTRANT speakers 15 ohm 20 watts, good condition. 
£4/12/6, carr. 15/-. 

TRANSFORMERS (Isolation). 230 to 115 volts 300 va., £3 


each, 5/- post. 230-115 volt auto 750 watts £4, carr. 10/-. 110-230, | 


275-0-275 at 125 ma., 6.3 at 4 amps 22/6 each, post 5/-. 230v., 6.3v. 
x 3 at 3 amps 21/- each, post 4/-. 230 v., pri 1850-0-1850 at 500 
ma., £5 each, carr. 15/6. 230 v., pri., 6.3 X 3 at 3 amps 20/- each, 


post 4/-. 

2 POWER & SMOOTHING 
UNITS. 100-250v., A.C., 
input 24v.,D.C. at 3 amps 
or 12v. twice at 3 amps, 
continuous rating, switched 
fused, etc. In metal case 
19 x 7 xX Tin. Smoothing 
two large chokes and 0-1 
ma. meter scaled 0-50 volts. 
. £7/10/0 (pr.), 15/- carr. 
GEARED MOTOR. 24v. D.C., 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation. £2 each, post 5/-. 
POWER SUPPLY unit for SENDER No. 36 110-240 A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech amplifier 
6C5G, Modulator 2x 6C5G and 2 x 807 output. Size 24 x 16 x 14 
inches. Housed in a fine oak case with circuit. Wt. 110lbs. As new 
£6/12/6, carr. 30/-. 
CONVERTERS. Type 8 a., 24 v. D.C., 115 v. A.C. at 1.8 amps. 
400 cycles. 3-phase. £5 each, carr. 7/6. 
CONDENSERS. 1 mfd., 20kv., £6/12/6 each, post 12/6 each- 
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd.> 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C., 40/-s 
post 4/-. 10 mfd. 2 Kv. 27/6, post 5/-. 10 mfd., 1,000 v. 12/6 
post 2/6. 8 mfd., 1,500 volts 17/6, post 2/-. 8, mfd., 1,200 volts 
12/6, post 3/-. 8 mfd. 600 volts 8/6, post 2/6. 0.1 mfd. 3 kv. 4/-, 
post 1/6. 0.25 mfd. 2 kv. 4/-, post 1/6. Vacuum condenser 50 pf 
32 Kv 30/-, post 1/6. 6pf. 20 kv. 22/6, post 1/6. All the above are 
new in cartons. 
RECEIVER C352 less outer case good condition Freq. 1.75-16 mc/s. 
on three bands complete with all valves. £6/19/6, post 12/6. 
AR88 PORTABLE KITS. Fine well made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 valves 
lamps headset shockmounts cables, brand new, £7/12/6, carr. 25/-. 
POWER SUPPLY UNIT PN-12.B. Ex BC 640, 230 volts A.C. 
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma., 
4x5U4G valves, 2 chokes 9 H., 300 ma., 2x10 mfd. oil filled caps, 
£6/10/= each, carr. £1. 5 
VARIABLE POWER UNIT (VARIAC) 0-230 volts 9 amps with 
meter 0-250v. with on/off switch, mounted in 19in. rack, £15/10/0, 
carr. 12/6 
CIRCUIT BREAKERS, 3 pole 150 amps. 600 vy. A.C., £3 each. 
Made by GEC. U.S.A., post 6/-. 
RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
and 5 relays 400 ohm 2M., 1 set C/O., in metal box 8 x6 x5 inches, 
£2, post 5/-. 
Desk Telephones, 39/6 each, two for 75/-, post 4/-. 
AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons £3/10/- each. P. 2/6. 
TUBES. 5CPla, 30/- each, post 3/-. 3BP1, 25/-, post 2/6, 814, 
17/6, post 2/-. VT4C, 17/6, post 2/-. CV1526, 25/-, post 2/-. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. [4J50, £10. 
19 INCH RACK, height 5ft., with base and shock mounts, 30/=- 
each, carr. 10/-. 
AERIAL MAST 30ft., whip, as used on MTB. 4 sections, Heavy 
gauged steel, Wt., 14 cwt. £4 each, carr. 25/-. 
ROTARY CONVERTERS. 220 D.C. input, 230 volts A.C., 
output at 11 amps. Continuous rating £25 each, carr. 50/-. 
LORAN APN4 INDICATORS with 5CPI tube and shield 27 
valves. £6 each, carr. 25/-. 


List available 6d. S.A.E. for all enquiries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.1I7 
Phone: Tottenham 9213 & 9330 
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the first definitive book on the subject : 


TRANSISTOR 
INVERTERS 
AND 
CONVERTERS 


THOMAS RODDAM 


This is the first definitive book om transistor inverters and 
converters and the author has produced a single theory 

to cover all the various types available. The book contains _ 
many well-tried designs contributed by leading manu- 
facturers as well as original designs by the author, and 
will be an invaluable source of information both for the 
electronic engineer with no previous experience of invert- _ 
.ers and for the established designer who wishes toextend _ 
his knowledge of the subject. 


42s net by post 43s. 256 pp. illustrated. 
obtainable from leading booksellers 
Published by ILIFFE Books Ltd., 
DORSET HOUSE STAMFORD STREET LONDON S.E.I 
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TECHNICALLY TRAINED by 


IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 


- Opportunities in Radio Engineering and allied professions await 
the 1CS trained man. | CS Courses open a new world to the 
keen student. 
RADIO AND TELEVISION ENGINEERING: 
RADIO AND TV SERVICING: \ 
ELECTRONICS, COMPUTERS & 
DATA PROCESSING, etc. 


1 CS Courses give very real help to the man setting up his own 
business of facing a technical career in the radio industry. 
Examination Courses for :—British Institution of Radio Engineers, — 
City & Guilds TELECOMMUNICATION TECHNICIANS, C.&G. 
Radio & TV Servicing (R.T.E.B.), and P.M.G. Certificates in Radio, 
Telegraphy, C. & G, Radio Amateurs. ec) 
NEW PRACTICAL-RADIO COURSES eo 
Build your own 5-valve superhet radio receiver, Signal Generator __ 
High quality Multitester and Portable Transistor. 


FILL IN AND POST THIS ICS COUPON TODAY ; 
It brings the FREE | CS Prospectus containing full particulars  _ 
of |CS Courses in Radio, Television and Electronics. : 


MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 


Ree ee 


. is 
International Correspondence Schools 


: INTERNATIONAL | (ent. 222), Incereext House, Parkgate | 

eget | Road, London, S.W.I1. rf 

CORRESPONDENCE UR? tree aii 
SCHOOLS | ADDRESS ...........oecccssee ‘ 


Block Capitals Please 


| OOOO Oreo ree reese meeerereesrnseeeneeee tteeecee oeeeeenee 


«:A WHOLE wonee | r 
of KNOWLEDGE for 
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WIRELESS WORLD 


BARGAINS 


TO SEE FROM 


RélV 


A.M./F.M. PERMEABILITY 
\. TUNER FOR ALL TRAN- 
# SISTOR OPERATION. 


Sa Size 2zin:. x 2tin, approx. By famous manu- 
P facturer. A.M.-I.F. 470 Ke/s.  F.M.-I.F. 10.7 
2 Mc/s. A.M. coverage from 1,620 Ke/s.-525 Ke/s. 

F _ .E.M. coverage 108 Me/s.-88 Mc/s. Circuit 
diagram. 2/6, FREE with Tuner 25/-. Ist, 2nd, 3rd: A.M. |.F.’s: 12/6-set. 
Ist, 2nd, 3rd and 4th F.M. I.F.’s 12/6 set. V.H.F. Osc. choke f/*. A.M. 
1.F. trap 1/6. A.F. 114 and A.F. 115 5/— each. All the above are the 
RF end of an AM/FM receiver car radio etc. £2 . 10 : 0) 


The above six items purchased together 


BSR MONARCH UA14 With FUL-FI HEAD 


4-speed, plays 10 records, !2in., \Qin. or 7in. at 16, 33, 45 or 78 r.p.m. 
Intermixes 7in., |Oin. and |2in. records:of the same speed. Has manual 
play position: colour, brown. Dimensions: 124 x [03in. Space required 
above baseboard 4$in., below baseboard 23in. Fitted with Ful-Fi 
turnover crystal head,. £5/19/6. P. & P. 6/6. 

B.S.R.. UAI6, similar to the above, £6/12/6. P. & P. 6/6. | 

B.S.R. GU7,, 4-speed, single-player, complete with pick-up on uni- 
plate with automatic’switch. £3/19/6. P. & P. 5/6. 


PLIFIER Ideal for small halls 


High power—high quality 200/250 vy. A.C. 
2 inputs, mike and gram., bass and treble 
lifts. For use with Standard/L.P. records. 
Two would be suitable: for stereophonic. 
Ideal P.A.. system, £3/19/6. P. & P. 8/-. 

CRYSTAL MIKE to suit, I5/-. _P. & P. 2/-. 


8in. x 5in. P.M. SPEAKER to suit, 12/6. 
P. & P..2/- : 


STAAR 45 59 v. BATTERY RECORD PLAYER 


COMPLETE WITH PICK-UP AND DECK 
For a completely portable record player. Head is protected’ bya plastic 
dome with a brush: which cleans the stylus as it rises into playing 
position. 45 r.p.m. Automatic on/off switch, governed 9 v. motor. 
Attractive 2-tone grey finish. £2/9/6. P. & P. 2/6. 


POCKET MULTI-METER. Size 33 x 23; x Igin. Meter size 24 x 
lZin. Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. 
volts 0-15, 0-150, 0-1,000. D.C. current 0-150 mA. Resistance 0-100KQ. 
Complete with test prods: battery and full instructions. 35/—. Plus 
1/6 P. & P. 


SPECIAL OFFER! 


OBTAINABLE ONLY FROM R. & T.V. 


THE “Elegant Seven” 


COMBINED PORTABLE & CAR RADIO 
FEATURES 


THE RADIO WITH THE “STAR’’ 


Covering 100 Ke/s.-100 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s.. on harmonics, Metal case 
\Oin. x 6}in. % Sin, grey hammer 


finish. Incorporating three minia- 
ture valves and metal rectifier. 
A.C. mains 200/250 v. Internal 


Modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously variable 
100 millivolts C.W. and mod. switch, : 
Incorporating magic-eye as output indicator. 


variable A.F. output. 
Accuracy plus or minus 2%. 


Or 30/- deposit and 6 monthly payments of 21/6. 
Post and Packing 6/6 extra. 


£7/5/0 
LINE E.H.T. TRANSFORMER 


With built-in line and: width control. 14 ky. Scan Coil. 90in. deflection, 
on ferrite yokes. Frame O.P. transformer 500 pf., 18 kv. smoothing 
condenser. Can be used for I4in., |7in. or 2lin. tubes. 
Complete with circuit diagram,. 29/6. Plus 5/- P. & P. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS. 


250-0-250 v. 60 mA., 6.3 v. 1.5. amp., 6.3 v. | amp. ..c..ssescesceeees 11/6 
250-0-250 v. 80 mA., 6.3'v. 1.5 amp;, 6.3 v. | amp. ........0eceeeeeee 15/-* 
250-0250 v.50: mA .6.3 Vs 2sGmi pases otsancastccnoessenccsdeacsuccuntaece 9/6 
250-0-250  v.:250; ntAc, 6.3: vi S:amps- s..cecccccececcccovecovasecsecceccoe 19/6 
Heater Transformer 6.3 Vv. c.t. 3 AMP. ......esecseesvececeees semenias ea 7/6 


Postage and packing on all the above transformers 4/-. 


Primary 230-240 v., Secondary 330-0-330 v. 200 mA. 6.3 v. c.t. 6amp., 
‘Sv. 4amp. 21/-. P. & P.6/-. 


ALTITUDE 50 MICRO- 
METER 180 AMP METER ¢ 
degrees scale. movement by | 
ZW) 3in. diameter. ica taet Hi 
Would make Se SOLU 


manufacturer. |} 
Size 3in. x 22in. @ 


2s5/- + Ij-. 


ideal car-rev.- 
counter. £1+2/- 
postage and pkg 


PRESS-BUTTON COIL PACK. Medium and 2 shorts. Complete 
with twin-gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6 
P. & P. Circuit diagram 2/6, FREE with pack. 
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% T-transistor superhet. Output 
350 mW. 

+ Two-tone grey wooden cabinet, 
fitted handle with silver-coloured 
fittings. Size 12}in. x 83in. x 

in. 

x Horizontal tuning 
litin. x 23in. 
black lettering. 

% All stations clearly marked. 

 Ferrite-rod internal aerial. 

Parts list and circuit diagram 2/6. 

7/6 extra. 


scale, size 
in silver with 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, ACTON HIGH ST., LONDON, W.3. © Goods not despatched outside U.K. Al! enquiries S.A.E. Terms C.W.O. 
EARLY CLOSING WEDNESDAY 


SHOP HOURS 9 a.m.—é p.m. 


FREE wich parts. 


%& IF 470. ke/s. 

%* Operated from PP9 baitery. 

%* Fully comprehensive instructions 
and point-to-point wiring. diagram. 

¥%& Printed circuit board, back-printed 
with all component values. 

* Fully tunable over medium and 
long waveband. 


% Car-aerial socket. 
%* Full after-sale service. 
44” speaker also available 


ONLY £5.9.6 
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HOME CONSTRUCTORS LOOK— 
rus OUTSTANDING RANGE OF TRANSISTORISED RADIOS 1! — 


THE SKYROVER. Individual Details— 
controls: Waveband Selector, Volume 
Control with on/off switch. Tuning Control 
with easy to read Dial Scale. In attractive 
plastic cabinet, size 10x6}x3tin., with 
metal trim and carrying handle. 


MAY BE BUILT FOR 
All parts sold separately. £1 0.1 9.6 


READY BUILT 
BARGAINS 


2-TRANSISTOR POCKET RADIO 

FULLY BUILT PLUS ALL EXTRAS 
Ready made as illustrated—complete with 
personal earpiece, telescopic aerial, battery 
and carrying case! Wonderful value and per- 
formance—full medium waveband cov= 
erage—built in 2in. speaker gives 
full tone reproduction. ‘ 
single PP3 9 v. battery. In attractive 

Plastic case—size only 4 x2}~x lin, 
All accessories included tn the price, 


WIRECOMP’S PRICE 492 /= POST 
COMPLETE FREE 


6 TRANSISTOR POCKET 
ALSO RADIO—FULLY BUILT 


. waveband. Built in 2hin. speaker. 


on single PP3 9 v. battery. 


TRANSISTOR INTERCOMS 


Wonderful performance. Tunable over full medium 
In attractive 
Plastic carrying case—size 4 x 24 x lin. Operates 
Supplied complete 
with personal earpiece, leather carrying case and 


battery. 
WIRECOMP’S PRICE 79 P. & P, A six transistor superhet Miniature Pocket Radio Only £1 Py 0 Pe 0 extr a 
COMPLETE / 2/6. of Commercial Quality. Fully tunable over Long! P. & 1’. ctc. as Standard Model 


BABY ALARM/INTERCOM 


In 2 compact units, 
each size 4in. x 2}in. 
x lin, Internal loud- 
speakers give ample 
volume. Complete 
ready for imme- 
diate use. Works 
from PP3 battery. 
Complete with bat- 
23 tery and sixty feet 
“of connecting wire. 


69/6 *i," 
THE ‘RAINBOW ’ 


A high powered 2 station intercom, ideal for shops, 
Complet ith Poe Pe 
mplete with $6,49,6 ®- £3 


CRYSTAL PICK-UP CARTRIDGES 


offices, etc. 
flex. 


All Complete with Styli, Add 1/- P. & P. 

MONO Type 0.1.1. By well-known manfr. 
With 2 sapphire styli-.............. Rfaniore 
Garrard Ceramic G.C.E.4. 
Garrard Magnetic T.O,M.2 
Acos G.P.59 


Acos G.P.67/1 
STEREO Acostereo 73/1, with 2 sapphires. 
Acostereo 73/2, with Diamond LP/Stereo and 

sapphire Std. 5 
Collaro type C Turnover, with 2 sapphires. . 
Collel §8.C.I. Turnover, with 2 sapphires.... 
Collel 8.0.1. Turnover, with Diamond L.P./ 

Stereo and sapphire Std............. nies 
Ronette Stereo O.V. Turnover, with 2 sap- 


phires ..... “ciwieleie\b'n/ up thel'ainintelelelclarte sata ©. 
Ronette Stereo types 105 and 106 with 2 
sapphires ...... ce 


Ronette Stereo types 105 and 106 with Dia- 
mond L.P./Stereo and sapphire Std..... 


THE THE 
De 


SKYROVER | SKYROVER 2%. 


GENERAL SPECIFICATION FOR BOTH MODELS 


7-transistor and 2 diode superhet—6 waveband portable receiver, covering the full 
Medium Waveband (180-576 M) and Short Waveband (32-94 M) and in addition 4 
separate switched Band Spread Ranges on 138M, 16M, 19M, and 25M/bands—with | 
manual Band Spread Tuning for accurate Station selection. I.F. frequency 470 Ke/s. 
Output 500 MW. 5in. Ceramic Magnet P.M. Speaker. Telescopic and internal Ferrite 
Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is 
completely factory assembled, wired and tested. The remaining assembly can be 
completed in under three hours from our detailed and easy to follow instructions. 
Operates on four 1.5v. torch batts. (U2 or equivalent).” 

Circuit diagram and data foreach set 2/6 extra, free if all parts bought. Four U2 
batteries 2/8 extra. Four Leak-Proof Batteries, 3/4 extra. 


Add 5/- P. & P. on each parcel. 


THE 
‘REALISTIC 7’ 


A fully transistorised Portable 
Receiver made to the highest 
professional standards—is now 
available to the home construc- 
tor, Comprises 7 Mullard Trans, 
0C44, OC45’s, OC71, OC81D, 
and 2 OC81’s plus OA70 
Crystal Diode. Delivers 350 
milliwatt output. to 4in. high 
flux speaker—I.F’, frequency 470 
Ke/s—tfully tunable over medium and long wavebands. 


THE SKYROVER 
DE LUXE 


Tone Control Circuit is incorporated with 
separate Tone Control in addition to Volume 
and Tuning Controls and Waveband Selector. 
In sturdy wood cabinet, size: 114 x 64 x 3in. 
covered in washable material with plastic 
trim and carrying handle. Also Car Aerial 


MAY BE BUILT FOR £12.19.6 


All parts sold separately. 


AND 
NOW 


‘REQUEST 
THE 


‘REALISTIC 7 De Luxe’ 


A“ De-Luxe ” version of the well-proven “ Realistic 
7” is now available, with the same specification 
as the standard model PLUS a restyled superior 
wood cabinet covered in attractive washable material 
with chrome trim and carrying handle. AND ALSO 
a full vision circular tuning dial (externally mounted) 
to further improve this wonderful set. 


All com- 
ponents mounted on single printed circuit board, size 54 x 5}in. 
Attractive two-tone plastic cabinet with carrying handle—size 7 x 10 
x 3tin. with easy to read dial and socket for car aerial, choice of Red/ 
Grey, Blue/Grey or all Grey. Complete with full instructions. 


Il parts sold separately 


2 9.6 Battery 3/9 extra. 
(Circuit diagram 2/6 free if all parts bought.) 


THE ‘SPRITE’ 


MAY BE 
BUILT FOR 


P. & P. 4/6 extra. 


and Medium wavebands. Uses printed circuit 
and high sensitivity internal ferrite rod aerial. 
LF. frequency 470 Ke/s. Transistors: 3-Philco 
2067s, 2-Mullard OC81M, OC81DM and OA90 
diode, 3 inch speaker. Works on single PP3 
battery. Supplied with the complete RF and IF 
stages, driver and output stages, ready built and 
mounted on the printed circuit: for final assembly you have only to fit 
the wave-change switch, tuning condenser and drive, volume control, 
earphone socket and aerjal rod. In very attractive plastic case, size 
4x24 x Zin. MAY BE 79/6 

BUILT FOR All parts sold separately. 
Real Calf Leather Case, wrist strap and Personal Earphone with 


AMPLIFIERS 
8 WATT MONO AMPLIFIER 
£5.5.0 


Made by well- 
known manu- 
facturer. Spec. 
2 EL84, 


case, and battery 12/6 extra. 1-EZ80 and 
P. & P. 3/6 extra, (Data and instructions 2/6, free if all parts bought.) ( 1-BCC83 Push- 
a a east es es ee Pull tput. 
E.M.I. 4-SPEED RECORD PLAYER Separate Bass : 
reble 


New, unused and individually boxed, 
fitted with lightweight pick-up with 
ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 134x122 x 
4} inches. A 9-inch metal turntable is 
fitted. For use on 200/250 volt A.C. 
mains, with Auto-stop. The stereo 
cartridge will play all types of Mono 
Records, 78’s, L.P.’s etc., butif desired, 
a G.P. 67 L.P./78 Mono cartridge will 
be supplied in lieu of the G.P.73 at no 


P. & P. 3/6. 


controls on panel with extended lead. 
AND NOW the above amplifier with its well- 
proven specification is available 
to you as a 2x4 watt STEREO AMPLIFIER. Two 
output transformers and two speaker outputs—for 
little extra cost! ; 
P. & P. 5]- 


ONLY £6.19.6 * Si: 


2 6 pee cost. aoe 79 /6 a a FE U L M 1 T E R ‘ 
18 4 COLLARO TRANSCRIPTION DECK A.C. ELIMINATOR AND 1 8/6 P. &P. 
15 0 COLLARO 4TR 200 Transcription Record Player Unit. New and ¢ 9v. BATTERY CHARGER 1/6 
17 0 unused—listed at 17 gns. : : £9 19 6 Converts | your Miniature Transistor Set to Mains 
14 0 Carriage & Packing 5/-. - . ne = Fee us a we me pit iat receivers 
25 0 x. siz battery). 
2 6 STOCK ITEMS TAPE Ut1Y Guarantee, ar RECORD 
19 11 | B.S.R. UA14 4 speed auto. ..................... +++ £519 6 | Famous make, P.V.€. base on latest type plastic spools. 
GARRARD Auto-Slim Mono ................++++++ $610 0 | New, perfect, boxed, guaranteed. 
25 0 GARRARD Auto-Slim Mono plug-in-head ............ £7 7 0 ener ou ifs EDOok Bias ee Perens: 
25 ©} GARRARD Auto-slim De Luxe Mono .... 0 1200%t: on 5jin. eal ; f 3 : : ; ‘ ) ‘ : : : is 
GARRARD Auto-Slim De Luxe Stereo ...... © | 850ft. on Szin. spool........sesseve, 
85 6] GARRARD 7.A. Mk. If single play Mono .. Oil Sant onli spcolie  ae 
89 6 Add 5/- P. & P. on all above. 2,400ft. D.P. on Tin. spool..........e005 


378 HARR 


WIRECOMP ELECTRONICS 


OW ROAD, 


Hours of Business: 9 a.m. to 6 p. 


m. 


LONDON, W.9. 
Open all day Saturday. 


TEL.: CUNNINGHAM 9530 
Opposite Paddington General Hospital. Buses 18B and 36 pass the door, __ 
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Valve line-up ECC85, 
| ECH8h, EF89; EABC80; 
, EL84, EM81, EZ80. 

Three Waveband and Switched 
Gram positions. Med. 200- 
650: m. Long 1,000-2,000 m. 
VHF/FM 88-95 Mc/s. Philips 
Continental Tuning insert 
with permeability tuning on 
FM and combined AM/FM 


IF transformers. 460 Ke/s. 
and 10.7 Mc/s. Dust core 
tuning all coils: Latest. 


circuitry. including AVC and 

Neg. Feedback. Three watt output. 
Sensitivity and reproduction of avery: 
high standard. Chassis size 13} 6}in. 


WIRELESS WORLD 


7 VALVE AM/FM RADIOGRAM CHASSIS 


Height 


Thin. 


CO-AX 80 ohm CABLE 


Edge illuminated glass dial 11} x 3tin. 
Vertical pointer Horizontal station names. Gold on brown background, A.C, 200/250 v. 
operation. Magic-eye tuning. Oct. diag. now available. 


Aligned and tested ready for use. £ 13 ie 10 ; 0 Carr, & Ins. 5/- 


Complete with 4 Knobs—walnut orivory to choice. Indoor FM aerial 3/6 extra, 
83 ohm: P.M. Speaker only required. Recommended Quality Speakers 10in. Elac H/D, 
30/-. 134in. » 8in. B/M.1. Fidelity, 35/-. 12in. R.A. with cone Tweeter, 42/6: Carr. 2/6. 


High grade low loss Cellvlar Air Spaced 
Polythene—iin. diam. Stranded: Cond. 


Now only 6d. yard. 


BARGAIN PRICES—SPECIAL LENGTHS 
20 yds. O/-; P. & P. 1/6. Coax. Plugs 1/-, 


40 yds. 17/6. P. & P.. 2/-. 


Sockets 1/-. 


60 yds. 25/-. PB. & P. 3/-. Couplers 1/8, 

NEW ALL 
BOXED VALVES. GUARANTEED 
174 ~—-/g ) _ECL82' 1O/= \ PCF80 8/- 
1B5, 185 6/- | ECL80 Q/f- | PCL83 10/6 
384, 3V4'7/- | EF80- 7/6 | PCL84 9/- 
DAF96 EFS6 8/6:| PL81 9/6 
DF \,, | HLS 7/- | PL82  9/- 
DK96 ~ | EY6L Q/- |. PL83 8/- 
DL96 EY86 9/- | PY32 10/6 
ECC81 EZ8t F/- PY81L 8i- 
ECC82 p7/- | GZ32 9/6 | PY82 T- 
ECC83 POC884 S/- * U2 10/6 


Ceramic (Compression Type)— 
80 pF., 50 p¥., 70. pF., 9d.; 100 pF., 150 pF., 


1/33. 250 pF-., 1/6; 600 pF.. 1/9: 


PHILIPS,. Bee Hive Type (conc. air spaced)— 


2-8'pF. /-; 3-30 pF. 1/-. 


METAL RECTIFIERS-STC Types—RM1 


4/9; RM2 5/6; RM3 7/6; 
RMD 21/-; RM4B 17/6. 

JACK PLUGS—2tin. Igranic type 
Screened ditto 3/8; lin. Screened 
Transistor type Min. & Sub-min. 1/3. 


RM4 16/-; 


2/6; 
2/35 


JACK SOCKETS—Moulded. Igranic type 


open 3/6, ditto. closed 4/-. 
2/6; ditto closed 3/-. Transistor 
closed, Min. & Sub.-min, 1/6. 


Pax. type open 


type 


EAR. PLUG PHONES—Min. Continental type 


3ft. lead,jack plug and: socket. High 
8/-. Low Imp. 7/6. 


WAVECHANGE SWITCHES. 1 


Imp. 


p. 12-way, 


2p. 2-way, 2 p. 6-way, 3 p. 4-way,.4 p. 2-way, 


4p. 3*way, long spindle, 3/6 ea. 
STYLUS REPLACEMENTS. Diamond 


Styli 


for L.P.. or Stereo,;.for-all pop. types, BSR, 


Collaro, 
12 mths, 
range in. stock. 


BARGAIN CORNER 


Brand New. 


Garrard, ete., 11/8 ea. 


Gtd. 


SAPPHIRE ditto, 5/8 ea. Comp. 


Mfrs: surplus Ist 


grade | OC44 & 2 OC45, 15/6. 
1 OC8ID & 20C8I, 15/6. 


All above and OA8I, 32/6 post 


free. 


4 Meg. VOL Controls D.P. Sw. 
tin. flatted spindle. Famous Mfrs. 


4 for 10/- post free. 


At least 70 db. below 3 w. 


ponents wiring diagram and 
quality sectional Output Trans.). 
BGN. PRICE £6/19/6;. Carr. 4/6. 


ing for Tuner Wnit. 10/6 extra. 


This 
for FM tuner units. 

TECHNICAL SPECIFICATION—Freq, Response: + or — 
Ldb. 40.c/s-25.Ke/s, Tone controls: Max. Treble Olt 12-db. 
at.10Ke/s. Max. Bass: Boost 14 db. at 80 c/s, Sensitivity: 100 Mv for 3 w. output. Out- 
put Power (at. 400: c/s); 3 we. at 1% total harmonic distortion. Hum and Noise Level: 


MULLARD **3-—3”’ HI-FI 
AMPLIFIER. 3 VALVES 3 WATT 


COMPLETE KIT (incl. valves, all com- 
special 


Complete wired and tested, 8 gns, Wired 
power O/P socket and additional smooth- 


TRANSISTOR COMPONENTS 


Midget: I.F ’s—465 Ke/s: in. 


GUAR cere eacteecamnions 5/6 
Osc. Coil M/W in. dia..... 5/3 
Osc. Coil M. & L.W.......... 5/9 
Midget Driver Trans. 3.5: 1 6/9 


Midget Output Trans. Push- 


Pull—3 ohms ... 6/9 
Elec. Condensers—Midget Type 
f mfd.-50 mfd. ea. 1/9, 100 mfd: 

2). 12 v. wkg. 
Condensers 1/50 v. woring: 
01 mfd., .02 mfd., .03 mfd., 


04 mfd. 9d.; .05 mfd., .1 mfd., I/-, 
25 mfd. §/3; .5 \mfdi 1/6, etc. 
Midget Tuning 
J.B. ‘*OO ’” 208 pf. and 176 pf. 
8/6; ditto with trimmers 9/6. 
JB 220pf. and 105 pf. conc. slow 
motion 10/6. 365 pf. single 7/6. 


Sub Min. Zin. Dilemin 100 pf., 
300 pf, 500 pf. 7/- each 
FERRITE AERIALS. M & 


L.W., car aerial coil 9/3. 

Midget Vol. Control with edge 
control knob. 5 K/ohms, with 
switch, 4/9. Ditto less switch 3/9. 
Speakers: P.M.: 2in. Plessey. 


| 75 ohms 15/6: 24in.. Continental 


8 ohms 13/6. 7 x 4in. Plessey: 
35 ohms 23/6, 24in. Continental 
8 ohms 13/6. 


TRANSISTOR BARGAINS 
Brand New—BVA Ist Grade 
Oc44 OC70 5/6 
Oc45 Oc7} 6/- 
Ocs8! GEX34 2/9 
GET! 14 OA70 
OC72 OAS8I 

AFII7 OAT9 
4-SPEED : 


BARGAIN _PLAYER UNITS 


Single Players carr. 3/6 
E.M.l. Stereo/Mono:... £5 10 0 
B.S.R. Latest Mod. TUI2 £3 12 6 
E.M.1. Junior ‘985’’... £3 7 6 
Auto-Changers carr. 5/- 
Garrard ‘“‘Auto-Slim™ £6 19 6 
B.S.R. (UA 16) £6 19 6 
B.S.R. (UAI4) ... £610 O 


2/9 
2/9 


3 ohm and 15 ohm Output. 
A. really first-class Amplifier 
giving Hi-Fi quality at a reason- 


able cost. Mullard’s latest 
circuit. Valve line up: EF86. 
EL84, EZ81. Extra HT and LT 


available for Tuner Unit addition. 
the ideal companion Amplifier 


Bronze Escutcheon Panel, Printed Vol. 
a Bass, On-Off, supplied with each 
t. 


Recommended Speakers—WB, HF 1012 
87/6. 
8in, AXTETTE £5/5/-, or AUT 10M 51, 
£8/10/-. 


Goodmans AXIOM 10 £6/5/-. 


Condensers | 


2/2 


. B.S.R. Monardeck Type TD2 


Plugs; Instructions, etc. 


We manufacture all types Radio 
Mains, Transf. chokes, Quality 
O/P Trans., ete. Enquiries invi- 
ted for specials, prototypes for 


small production runs. Quota- 


tion by return. 


RECORDING TAPE 


Famous American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY IT! Brand 
‘new, boxed and fully guaranteed. 
Fitted with leader and stop foils. 


Double Play 


Standard 
Sin. 600ft. .. 
5Rin. 900ft. .. 


Tin. 1,200ft. .. 
Long Play 
Sin. 900ft. .. per reel,.1/- plus 
5#in. 1,200Ft. 6d. ea. for addi- 
Tin. 1,800ft... tional reels. 
SPECIAL OFFER. 3in. Message tape, 
150ft. 3/9: 3in. L.P. 225ft. 4/9: 3in. 
D.P. 300ft.. 6/6: P. & PB. per ree} 6d. 
TAPE REELS. 
2/38; 5Stim. Q/-; din. Qi-: 
Plastic spool containers, 


54#in. 2/-; Tim: 2/3. 


3in. 
Sin. 


SPEAKERS P.M. 3 ohms: 2}in. EMI, 
15/6: 3in. Goodmans: 16/6. 5in. Rola 
15/6. 6in. Blac 16/6. Zin. x 4in. Good- 
mans, 15/6. 8in. Rola 19/6. 1l0in. Elae 
Q5/-. 10in. x 6in. Goodmans 22/6. 24in. 
E.M:L. Tweeter. 22/6. 3kin. x 8in. 
ELM.£. 85/-. 


ENAMELLED COPPER’ WIRE—}Ib. reeis 
14g-20¢. 2/6; 228-282: 3; 30g-34¢g. 3/9: 
30g-382. 4/3: 394-408. 4/6, etc. 


TINNED COPPER WIRE 16-22¢., 2/6 tb. 


VALVE HOLDERS—Int. Oct. 6d. Nylon 
or Ceramic, B7G. B9A unskirted, 9d. B7G 
B9A skirted, ]/- each; B7G with Can 1/6: 
B9A with Can, 1/9 ctc. 


KNOBS—Modern Continental types: 
Brown or Ivory with Gold Ring, lin. dia. 
9a, each, 1#in. ],/- each, Brown or Ivory 
with Gold Centre lin. dia., 10d. each; 
1#in. T/3° each. 


LARGE SERECTION AVAILABLE. 


RECORD PLAYER CABINETS 


Rexine covered cabinet in two-tone: maroon 
Size 153° x 142” x 8}’, with all 
accessories inc. baffle board and Vinair fret. 
Space for all modern amplifiers and auto- 
changers ete. Uncut record player mounting 


and cream. 


board 14” x 13” supplied. 


2-VALVE 2-WATT AMPLIFIER 
EZ80 and Twin stage ECL82 with vol. and 
neg. feedback tone control. A.C. 200/250 v. 
with knobs, etc.,. ready wired to fit above 
cabinet, complete with 7in. x 4in. Quality 
Speaker and O/P Trans., $3/19/6. Carr. 2/6. 
Complete Record Player Kit as illustrated, 
inc. BSR UA 14 Unit. New reduced’ price: 


£11/10/-. Carr. 7/6. 


DE LUXE 
RECORD PLAYER KIT 


now available, based on Mullard 3-watt circuit, with 
Bass Boost and Treble Control and 8 in. m 5 in. High 
Flux Speaker, with Garrard Auto Slim unit. Complete Kit 


ANOTHER TAPE RECORDER BARGAIN 


Mfrs.’ end 0, production Surplus Offer 


A 24 gns, Tape Recorder offered at. the bargain 
price of only 15 gus. plus 10/- carr. Supplied in. 
3. Units. already wired and tested. 
Circuit for~ quality recording from Mike Gram 
or Radio, using latest B.S.R. Twin Track Monar- 
deck Type TD2. 

Valve line-up—EF86, ECL82, EM84, BZ80 and 
Silicon Diode. 


Complete Kit comprising items. below, 
BARGAIN PRicE 15 Gns. 


Accessories: Mike, Tape, empty Reel, screened Lead and 


Manfrs, surplus 7in. | 
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A modern 


Send for detailed list—8d. stamp, 


+10/- 
Carr. 


£3 10 0 + 5/- Carr. 


£512 6 + 3/6 Carr. 
£7 67 #O + 4/6 Carr. 


£1 O O + 2/- Carr. 
LS 


TYGAN FRET (Contem. pat.), 12x 12in. 
2Q/-; 12x18in. B/-; 12x 24in, 4/-, ete, 
BONDACOUST Speaker Cabinet Acoustic 
Wadding, 12in. wide, any length cut 1/6 ft. 
4/- yd. EXPANDED ANODIZED METAL 
Attractive gilt finish tin. x tin. diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 
Max. size 4ft. x 3ft. _4'7/6 plus carr. 


JASON F.M. TUNER. UNITS 


CONDENSERS—Silver Mica. All values 
2 pf. to 1,000 pi, 6d. each. Ditto coramies 
9d. Tub. 450 v.. T.C.C., etc. .001 mfd., .01 
and .1/350 v. 9d. .02-1/500 v., 1/-. .25 
Hunts 1/6. .5 T.C.C. 1/9, etc., etc. 

CLOSE TOL. S/MICAS. 10%. 5 pf.-500 pf. 
8a. 600-5,000- pf. 1/- 1% 2 pf.-100 pf. 9d. 
100 pf.-500 pf. 11d. 575 pf.-5,000: pf. 1/6. 


RESISTORS—Modern ratings full range 
10 ohms to 10 megohms. 20% 3-} w. 
3d. ea., ditto 1 w. Gd. ea., 2 w. Od. ea. 
10% t-} w.. 4d. ea. 5% Hi-stab, 3-4 wi 
6d. ea. (below 100: ohms and over 
1 meg. Qd. ea). 1% Hi-stab, } we 
1/6 ea. (below 100 ohms Q/- ea, 
WIREWOUND. 

5 w. 1/3) 10 w. 1/6, 15 w: 2/~. 


PRE-SET T/V POTS. W/W 25 ohms-50 
K. 3/-. 50 K.2 Meg. (Carbon), 3/-. 


Electrolytics Ali Types New Stock 
TUBULAR | CAN TYPES 


4/6 
4/6 


BS 
~  §/6)60+ 250/275v, We 
$2/82/450 v. 6/G6!100+300/275v 12/6 
Transistor Midge tynes—all values 1 mfd. 
to 50 mfd. 1/9 ea. 100 mfd, 2/-, 12 v: 


VOLUME CONTROLS—5K—2 Meg- 
ohms, 3in, SPINDLES, MORGANITE 
MIDGET TYPE. Ifin. dia. Guar 
1 year. LOG or LIN, ratios,. less Sw., 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw..8/@ 


Cabinet 
Price 


59/6 


Carr. & 
Ins. 5/-. 


£13.19.6 sn 


Only a few] Terms: C.W.O, or C.O.D., post and packing 4Ib, 9d., Ib. 
items are 1/3. 3lb. 2/3, 5Ib. 2/9, 10Ib, 3/9 etc. 

listed from 

our com. 

prehensive} RADIO COMPONENT 
stock. : 

8 Established 
ae SPECIALIST 1946 
or fu 
bargain 70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
lists 3d. Tel. THO 2188: Hours: 9 am.—6 p.m. | p.m. Wedhesday 
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30 VOLT POWER PACK £4.10.0 


For charging 24 volt battery systems and 
operating the hundreds of surplus items 
that require a 24-30 volts D.C. supply. 
Specially manufactured transformer 
is suitable for mains inputs of 200/240 
volts, output: 31 and 17 volts at 6 amps. 
Rectifier is latest diffused silicon bridge 
type, rated 5 amps. output at 50 p.i.v. 
Dimensions: Transformer 48 x 32 x 4in. 
(universal mounting). Rectifier 1}in. diam. 
X 2in. long, including securing bolt. Both 
items complete with instructions. 


DRY REED SWITCHES 


Basically a pair of gold diffused reed contacts hermetically sealed in a 
glass tube filled with inert gas. Contacts can be actuated by per- 
manent or electromagnets and so form ideal devices for a wonderful 
range of inexpensive devices such as burglar alarms, limit switches, 
position indicators, r.p.m. counters, night light controls, door bell 
switching, level controls, etc., etc. Reed switches have tremendous 
reliability factors and a working life of about 100 times that of micro- 
switches, and the uses to which they can be put is limited only by 
imagination. Each switch is supplied complete with specification, 
instructions and ideas information. 7 /- each, post free. 
Suitable magnets 1/- extra. 
SS OEE, 
BURGLAR ALARM KITS £4.10.0 Additional entry 
: . points 7/6 each. 
All the components to make a foolproof burglar alarm system 
that can be applied to doors and windows to give instant and 
continuous warning on opening or even if wiring is cut. Based 
on professional types using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is 
supplied to safeguard up to 4 entries, but an unlimited number of entries 
can be safeguarded for only 7/6d per entry extra. Complete kit is 
supplied with full instructions for installation and operation. 


CADMIUM SULPHIDE PHOTOCELLS 


New, inexpensive photo-conductive 
cells which act as light-sensitive re- 
sistors that increase conductivity 
with increased light. These are 1,000 
times more sensitive than selenium 
cells, with greater reliability, and can 
easily be built into a wide range of- 
simple circuits. Typical uses include TYPE 1 TYPE 2 
automatic light controls for home and car, flashing barricade or break- 
down lights, exposure meters, brightness controls, relay operation, 
and many other devices. Requires only simple low power source from 
Poa or mains aor ee eee erable: 
PE 1.—Max. voltage 200 v. Output 0. p 

Sens. range 400-800 mu. 10 = post free. 
TYPE 2.—Max. voltage 150 v. Output 0.15 W. Both types have a 
resistance range of 5 megohms at zero to 500 ohms at 1000 lux. 
Sensitive range is 400-800 mu. Supplied with 8/6 ostfree 
specification, instructions and typical circuits. p : 


DIRECT READ-OUT TUBES 


XN3 ‘* Numicator’’ read-out indicators scaled 0-9 and 
for operation from 180-300 volts D.C. Unit is con- 
tained in cylindrical glass envelope size #in. diam. xX 
lsin. high with wire-ended connections. Figure height 
4in. Can be used in single circuits to give numerical 
indication or to form basis for electronic counters with 
speeds up to 5 ae New rc production units com- 
plete with specification, performance 

data and typical circuits. £1 wl 0.0 each. 
Set of cold cathode tubes to make one counting stage of 
150 c/s counter, 10/6 extra. 
Cold cathode tubes for high speed counters can also be supplied. Send for 
details. 

Carr. 


MINE DETECTORS 39/6 [7% 


Battery operated, completely portable with 

search head and collapsible handle, ampli- 

fier, control unit, lightweight headphones, 

test equipment and depth gauge in “ carry- 

all”? haversack. Sensitivity permits 

detection at full volume of underground 

metallic objects at 2ft. and much greater 

depths at audible strength. Ideal for 

the location of hidden water pipes, 

electrical cables, etc.—even, perhaps, ~ 

“ buried treasure”?! In original transit case with instructions and 
circuit diagram. Requires only 1.5 and 67.5 volts from dry batteries 
(not supplied). Fully guaranteed. 


Carriage 5/- 


WIRELESS WORLD 


ra € we. aS tu, 
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GUNFIRE TIME SWITCH 55/- °°”. 
, 2/6. 
Type G509 Mains Operated Time Switch 
originally supplied for use with Sigmund 
Pumps in heating installations for standard 
200/250 v. A.C. 50 c/s with switch contacts 
rated at 20A A.C. Consists of synchronous 
clocks motor operating two pre-set on/off 
contacts which can be positioned to switch 
on and off at any chosen time once every 24 z 
hours. Pre-setting dial housed in hammer bronze metal case with clear 
plastic cover and complete unit is mounted over wall fitted push-on 
socket and terminal holder to facilitate removal and replacement for 
resetting purposes. Size overall 44in, x 2}in. wide x 31in. deep. 
Brand new in makers’ cartons. 


ELECTRONIC TACHOMETER £4.10.0 


Specially made for Proops to a unique y 
design giving greater accuracy than 
ever before! Uses a brand new tran- 
sistor circuit operating on induction - 
principles that does not require 
connection to contact breaker or 
interfere in any way with the engine 
ignition system. Can be fitted in 
minutes without special skill, and is 
supplied with a universal mounting 
bracket that ensures ready installa- 
tion to any car where dashboard space is not available. Transi- 
stor unit utilizes printed circuit board technique and top grade com-" 
ponents, and is entirely contained within a magnificent aircraft quality 
instrument with 3-inch circular dial and huge 270 deg. scale that gives 
really accurate, instant check readings to within 1% of engine speed up’ 
to 8,000 r.p.m. Provides a first class, dependable instrument that pays ~ 
for itself quickly in essential tuning facility, economical motoring, 
precise gear changing, and that extra feature that earns its place in any 
car. Present supplies are for 4-cylinder, 4-stroke, 12v. positive 
earth systems only. Complete with mounting bracket and fit- 
ting instructions. 

Post and 


EXTRACTOR FANS 27/6 20.22, 


Brand new, 230/250 volts A.C. mains operated extractor 
fans, complete except for external shrouding which 
can be readily made up from simple sheet metal wrap- 
ping to suit any particular installation. Continuously 
rated, smooth, silent-running induction motor; balanced 
3-bladed 6in. fan. Size 7lin. diam. 4in. deep. 


BEAM ROTATING MOTOR 


Powerful, capacitor start mains motor 
with integral gear-box giving output 
of 4 r.p.m. to female hexagonal drive of 
approx. jin. across flats. Heavy die- b 
cast construction with life-time sealed : ee es 
bearings, and supplied complete with capacitor, flying leads and ~ 
connection instructions. _ Intended for 220 v. 50 c/s. A.C. mains, 

but will work perfectly.on 230/240 v. A.C. also. Intermittently rated 


£2.10.0 - 7355 


with 6 minute cycle of operation. 
2/6. 


Carriage 3/6. 


Size overall 63in. x 3hin. x 2tin. 


FILAMENT TRANSFORMERS 


High quality drop-through type. Size: 3 x 24 
x 3yin. deep. Input: 200/250 volts A.C., 50 
cycles. Output: 6.3 volts centre tapped at 4 amps. 
New and guaranteed. 5 Post and 

Tremendous bargain offer, only ™ packing 2)-. 


1 Amp. MODEL CONTROL 
POWER PACK 18/6 Post and 


packing 2/6. 
A complete kit—mains transformer, 
rectifier, and smoothing condensers—all 
the components to make a splendid 12 
volts, 1 amp. power pack for model control, | 
charging, etc. Supplied with full wiring 
instructions. 


! 
ELECTRO/MECHANICAL COUNTERS 10/- 


Ultra modern, miniature style, precision Post ‘ Pkg. 1/6. 
made units reading 0-9999. Fitted with = rail iit 
300 ohm coil. Size overall only: 33in. > x 
long xX in. square. In excellent 

guaranteed condition. 
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TRANSISTORS & 


GUARANTEED TOP Abe ht 
Huge — reduction. Spot 1 [6 
| standard L.F. type ae only 
White Spot R.F. S |= 


12/6 
12/6 


5/6 
5/6 
5/6 
5/6 
5/6 
6/- 
8/6 


Mullard Matched Output Kits 
OC81D and 2-OC8Ts) 


R.F. Kits (OC44, O€45 (2). 
3 transistors. 


0C170 
OC171 . 8/6 


3 VALVE AMPLIFIERS 


Kit of new parts, consisting chassis, mains 
and output transformers, valves (P61, 
6Q6G, 6X5G) and all components. With 
full instructions for making high gain 
amplifier with separate bass and treble 
controls, negative feedback, etc. 99 a 
ly unusual value at | 


00-AX,. low loss 6d. yd., 25 yda, 11/6, 
es » 22/-, 100 yds., 196. Co-ax Plugs 


Wall outlet boxes 3/6. 


J SPECIAL €.R.T. OFFER 

| Due to huge Bulk Special Purchase 
| we are offering MW 31/74 Tubes at 
| the unrepeatable price of 29/-- MW 
36/24 ditto, 39/-. P.P. 12/6. The 
| #bove are guaranteed for 6 months. 


LOUDSPEAKERS 3 Top Makes. 


th, 7/6 7x 4in, 8/6 


NEW 


WIRELESS WORLD 


DIODES 


GERMANIUM DIODES 


| General Purpose miniature detector, 


A.V.C., etc. 
or 6/6 doz. 8d. 
Tndi- 


Gold Bonded highest quality. 
vidually tested. = 
9/6 doz, 


SILICON POWER 
RECTIFIERS 


Guaranteed. performance. Top Make. 
Tested 250 V working. 


100mA 3/9 


(8 for 9/6) 


250mA 
(3 for 19/6) 6) 


MAINS TRANSFORMERS 
Excellent Quality. Guaranteed Upright 
mounting 250-0-250V 60 mA, 6.3V 3A. 9/6 
Ditto semi-shrouded 9/6. Ditto up- : 
right 80 mA 12/6, 


TWEETERS 


Famous German electrostatic _LSH75 
easily fitted without extra transformer 


| into existing radios, loud- . 
speakers, ete. 4/ 6 
CONNECTING WIRE 
P.Y.C. Bright colours. Five 25it.. 4 |= 
coils only. 
VALVE HOLDERS 
B7G amphenol 6d. ea ...... 5/- per doz. 
BOAT G i CBliiy.c orm oie abbr oe wee 6/- per doz. 
B9A ceramic, 7d. ea ......+- 6/- per doz. 
B9A with screens, 10d. ea. 8/- per doz. 


SHOP. 


SOUTHAMPTON 


OPENING IN LARGE PREMISES 


WE LOOK FORWARD TO OFFERING YOU A FIRST CLASS 
SERVICE FROM [8th JAN. [964 at: 


72, EAST STREET 


With widest Stocks, Keenest Prices: T.Vs, Radios, Valves, Transistors, Hi-Fi 
. Equipment, Loudspeakers,SAutochangers, Cables, Components, etc. 


BULK BARGAINS 


18 POTS. Popular values. 5K to 2 Meg. 


Unused, mixed pre-set, long sp., 4/6 
switched, etc. 

CONDENSERS. 25 Mixed. LBlectrolytie. 
Many popular sizes. Tist Value 10/- 
&5.. Our Price 

100 RESISTORS 6/6 
Exeellent. Sizes 4-3 watt. 

100 CONDENSERS 9/6 


Miniature Ceramie and Silver Mica Con- 
densers, 3 pF to 5,000 pF. LIST VALUE 
OVER £6. 


100 HI STABS 
T% to 5% 1000 to 5MQ. 
EKCO L.O.P.T. unused replacements for 


Perspex cased 1954/7 models com- i 
plete with F.H.T. rect. unrepeatable 39 "5 


9/6 


ORDERS 
SAME DAY 


| TELEPHONE _C.O.D. 
DISPATCHED THE 


Tubes 


Cam. & Ins. 19/i. GUARANTEED NEW TYPES 
MOST MULLARD, : 6 months 12 months MW 31/74 
mazpa, cossor, | 12in. £2. 0.0 £3. 0.0 Pac oot 
SOOPE, 8 amar, | 14in.  £2.10.0 £3.10.0 | 4.15.0 
PROCESSED IN 15-17in. £3. 5.0 £4. 5.0 | cam 179 
FACTORY 21in. £3.15.0 £5.15.0 £6.0.0 


VALUE! 
4 watt AMPLIFIERS 


| excellent amplifier with high gain 
Dreamp stage, 10F3 driving 10P14 
| output stage, complete with §8in. 
speaker. In attractive 2-tone case. 
Tone control, negative feedback, 
ready for immediate use, individually 
| tested. Amazing volume and clarity 
ideal for guitars, record players, D.a. 
in small halls, baby alarms, ete. Easily 
worth £5. Our price’ whilst 45). |= 
4 i last. Carr, Packing, etc. 


ALL-WAVE RADIOGRAM CHASSIS. Com- 
plete with full length dial and output trans- 


former. Valve line up—UCH81, UF89_ 
UBC81, UL84 and UY¥85. £4 19 
absolutely complete L 


ENQUIRIES WELCOMED 
Quantity Prices or Quotes’ for items 
not listed, particularly rare values, 


HIGHEST QUALITY— 
COMPARE OUR PRICES 


KEENER 


115 
PRICES 


* VALVES 


by return of post 


THE MOST ATTRACTIVE COMPETITIVE VALVE LIST 
IN THE COUNTRY 


All valves are new and unused unless otherwise advised 


POST 


6a., 


2-11, 
12 or 
valves, 


1/-- 
more | In 


3 MONTHS’ 
GUARANTEE 


writing 
every valve, 


FREE TRANSIT IN- 

ANCE. Satisfaction or 
Mouey back Guarantee on 
returned within 
14 days. 


with|Goods if 


6K? 7/3 | 20D1 8/9) DL82 8/f}EZ40 5/6) 018 16 

SE7G 1/9 | 20F2 9/6} DL92 4/9 | EZ4I 6/- 5/9 

GKVGT 4/8 | 20L1 11/6} DL94 6/6] EZ80 4/9/024 13/6 

SK8G 4/9 | 20P1 9/6 | DL96 6/9| EZ81 4/9/25 8/8 

OK8GT 8/3 | 20P3 9/6} EA5O 1/8 | FW4/500 7/9) U26 76 

6K25 9/6 | 20P4 13/6 | RABC80 6/8|GT1C 9/9)U31 6/9 

6L1 8/9) 20P5 12/6) EACS1 3/9] GZ82Z 7/3/038 14j- 

6L6 7/6 | 25A6G 7/98 | EAF42 7/6 | GZ384 10/6)U385 6 

6L6G 6/6 | 25L6GT 6/-| EB34 1/5 | HABC80 9/6)037 29/8 

6L18: 73 Y5G 7/8) EB41 4/6 | HL41DD 8/6|/050 4/0 

6L19 12/6 | 25Z4G 6/9 | EB91l 2/3 | HVR2 8/6) 052 4/9 

6LD20 5/9 | 25Z5 7/9 | EBC33 5/8 | KT32 6/-|U76 5/8 

6N7 5/- | 25Z6G 8/- | EBC41 7/6| KT33@ 4/-|U78 416 

6P1 12/6 | 2780 17/6 | EBC8i 6/9 | KT36 14/-|/0107 19/6 

6P25 7/= | 8001 5/9 | EBF80 6/9| KT44 5/6/0191 9/6 

6P28 9/9 | 80C15 = 9/8 | HBF83 7/9 | KT55 17/6) 0281 9/- 

6Q7G 5/6 | 30F5 G/- | EBF89 7/6} KT61 7/-|U282 19/8 

6Q7GT 7/9) 80FL1 $/8| EBL21 9/-| KT63  4/6|/U301 11/6 

6R7G Ss G/~ | 80L1 5/6 | EC52 4/8) KT66 12/6\U309 5/8 

6SA7 5/9} 80L15 9/6 | EC91 3/-| KT76 7/9) 0829 9/- 

68C7 4/6 | 30P4 9/6 | EC92 7/6) KTS8 19/-|U339 9/6 

6SG? 4/6 | 30PI2 7/3 | ECC81 7/8 | KTW61 5/6} 0403 9/9 

68SH7 8/- | 30Pi9 9/6 | ECC32 3/9 | KTW62 5/6}U404 5/9 

6837 5/- | 30PLL. 8/9) ECC33 4/9 | KTW6S 5/6;U801 16/6 

6SK? 4/6 | 80PLI3 8/9} ECC34 9/-| KTZ68 5/9/UABCS0 6/9 

6SL7GT 5/9 | 35C5 8/6 | ECC35 5/9 | L63 3/-|UAF42 2/- 

6SN7GT 4/9 | 35L6GT 7/3 | HCC40 7/6| LNI52 5/9)\UB41 6/9 

3SQ7 5/9 | 35W4 5/6) ECC81 3/8} MU14 5/6/UBC41 6/9 

6887 3/6. | 35Z4GT 4/9 | ECC82 4/8 | N87 10/6|UBC81 6/0 

6U4GT 9/3 | 35Z5GT 6/9 | ECC88 5/6 | N78 11/6|UBF80 6/9 

6V6G 4/8} 41 6/6 | HCC84 6/6} N108 13/-/UBFs9 7/8 

6V6GT 6/- | 42 5/9 | ECC86 6/9} N152 8/8|UBL21 10/6 

6X4 4/6 | 50B5 6/9 | ECC88 10/6 | P41 3/6)UC92 76 

6X5G 4/9 | 50C6 6/9 | KCFSO 6/9 | P61 2/6/UCC84  g/- 

6X5GT 6/- | 50L6GT 7/- | ECF82 7/8 | PABC80 7/6|UCC85 6/9 

7B6 8/9 | 53KU 9/6) ECH21 10/9 | PC86 10/3)/UCF80 11/0 

7B? 7/8 | GIBY 17/6 | ECH85 7/6 | PC97 8/-|UCH21 9/- 

705 7/8 | 62BT 13/6 | ECH42 7/9 | PCC84 5/6)/UCH42 86, 

706 Z/~ | 2% 4/9 | HCH81 6/9 | PCC85 7/3 

7H7 5/9 | 78 4/9 | ECH83 7/9 | PCC88 11/- 

7R? 14/- | 80 5/8 | ECL80 65/9 | PCC89 7/6 

| 7¥4 5/- | 83 9/6 | ECL82 7/3 ; PCC189 10/6) UF41 

7Z4 5/- | 185BT 19/6} HCL83 9/9 | PCF80 5/9 

8D3 2/9 | 185BTA19/6 | RCL86 9/- | PCF82 6/6) UF80 

10CL 9/t | 807(A) 8/-| EF22 6/6 | PCF84 9/8 

10C2: 12/6 | 307E 5/8) EF86é 38/8 | PCF86 8/9 

1OFI 6/€ | 318 49/- | EF37A 6/9 | PCL82 6/6 

1OF9 = 10/- | 832 I4/- | EF39 4/6} PCL83 8/- 

10FIS 9/6/| 866A 11/6) EF40 9/9} PCL84 6/9 

LOLD11 12/6 | 954 3/6 | EF4I C/§ | PCL85 8/6 

1OP13 — 8/3 | 255 2/8 | EF42 5/9} PCL86 9/6 

LOPI£ 9/6 | 956 2/- | EF50-BR1/3 | PEN25 3/6 

IOP18 6/9 | 1625 5/6 | EF50(A) 2/6 | PEN45 = 7/9 

12A6 2/8 | 5768 7/6) EF54 3/8 | PEN46 5/3 

12AH8. 9/- | 9001 3/- | EF80 3/8 | PL83 9/6 

12AT6 6/6 | 9002 4/3 | EF85 5/6 | PL36 8/3 

12ZAT% 3/9 | 008 5/9 | BF86 6/9} PL88 15/- 

TZAU6 7/6} ATP4 2/-| EF89 5/9 | PL81 7/9 

I2ZAU? 4/8} AZ31l 6/9) EF91 2/9} PL82 5/3 

12ZAV6 6/9} AZ41 6/6] EF92 2/6} PL88 45/8. 

12AX7 5/6 | B86 6/9 | EF183 8/9} PL84 5/9 

12BA6 6/6 | C1C 8/- | EF184 8/6 | PL820 7/9 

12BE6 6/6 | CCH35 12/6) EK82 5/9; PM84 9/8 

12BH7 = 7/- | CL8s 9/- | EL82 3/6) Px4 9/- 

12C8 3/9 | CY81 6/9 | EL83 7/- | PX25 8/8 

12E1 16/- | D?? 2/3 | EL34 9/9 | PY31 6/- 

12H6 1/9|/DA80 11/6| EL85 7/6 | PY32 S/- 

12J5GT 2/9 | DAC32 8/- | EL38 11/6 | PY33 9/- 

1207GT 7/9 | DAF91 4/6) EL41 7/6|PY80 5/6 

12K7GT 4/6 | DAF96 6/9| EL42 7/9|PY81l 5/8 

12K8 9/8 | DF388 8/-| EL81 8/9 | PY82 5/- 

12K8GT 8/{ | DF91 2/9) EL84 65/6 | PY83 6/- 

12Q7GT 4/€ | DF96 6/9} EL856 7/9 | PY88 8/- 

12SA7 6/{ | DFO? 7/€ | EL9L 2/8 | PYs00 7/8 

128G% 3/9 | DH63 5/6 |) EL95 6/- | PZ30 = 9/6 

| 128SH? 38/6 | DH76 4/6) EM34 8/6 | R18 9/6 

12837 5/6} DK82 8/-| EMSC 6/9} Rig 7/9 

12SK7 4/6) DK91 4/9} EM81 7/6} SP41 2/- 

12SN7GT 6/8 | DK9C 6/9 | EM84 8/- | SP6L 2/- 

128Q7 = 8/- | DK96 = 7/3 | EM85 9/-| SUZ 16/- 

128R7 4/9 | DL8S 7/8) EN8I 9/6} 8U2150 4/6 

18D3 5/6 | DL385 7/-| EY51 6/9 | T41 6/6 

19AQ5 7/6 | DL6S 6/2) HY86 5/9|TDD4 = 8/- OS. 

I9BG6 14/- | DL75 6/- | EY8& 9/- | U14 T/Elg , 
re RES ER RRA RE SO IES 


TAPE-DECK BASIC KITS. Consisting of ; MAINS 


latest. dual-tone portable cases with gold 
fittings. Standard amplifier chassis with 
valve holders etc., made for B.S.R, tape- 
decks. Will make up into beauti- 99 /- 
fully compact recorder. 


TRANSFORMERS - UPRIGHT 
MOUNTING. 250 V. 60 mils. and 8/6 
6.3 V. 3 A, 200/250 V. primary. 


MAINS TRANSFORMERS 350V-0- 97 6 
350V .150 mA., 6.3 V. 5A.& 5V. BA. / 


Post: 2Ibs. 2/~, 4!bs. 2/6, 7lbs. 2/6, 15lbs. 4/-, ete. (C.0.D. 2/- extra). 


TECHNICAL TRADING CO. 


ALL ITEMS LESS 5% AND POST FREE IN DOZENS 
RETAIL SHOP AND NEW HI-FI ROOM 


350-352 FRATTON ROAD, ones chet et vk 
ALL MAIL ORDER, RETA SHOP AND HI-FI R 


(Tel. 22034 
(Tel: 67999) 


(Dept. 1). 11-12 NORTH ROAD, BRIGHTON. 
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116 WIRELESS WORLD 


B Small, lightweight and robust. 


@ Make, break, changeover and'make-before-break normal or heavy duty contacts. 
B® Standard operating voltages—1.3, 6, 12, 24, 48, 65, 80 volt d.c. 


@ Sealed or unsealed. 


@ Deliveries commence within four weeks of recéipt of order. 
@ Quotations by return of post or by telephone (Coventry 52152). 


Please address all enquiries to: 


COMPONENT MARKETING DEPARTMENT - EXCHANGE DIVISION - G.E.C. (TELECOMMUNICATIONS) LTD - TELEPHONE WORKS - C 


January, 1964 


E22 COMPACT RELAYS 


OVENTRY 
Smee’s [59 
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YOUR CAREER « RADIO? 


Big opportunities and big money await the qualified man in every 
field of Electronics today—both in the U.K. and throughout the 
world. We offer the finest home study training for all subjects in 
radio, television, etc., especially for the CITY & GUILDS EXAMS, 
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G. Certificates; the R.T.E.B. Servicing 
Certificates; etc. Also courses in Television; Transistors; Radar; 
Computers; Servomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS’ ex- 
perience in teaching radio subjects and an unbroken record of exam. 
successes. We are the only privately run British home study Institute 
specialising in electronic subjects only. Fullest details will be gladly 
sent without any obligation. 


SEND FOR FREE BROCHURE TO:- 


BRITISH NATIONAL RADIO SCHOOL 


DEPT 1 ° RADIO HOUSE - RUSSELL ST - READING - BERKSHIRE 


‘LINE OUTPUT 
TRANSFORMERS 


ALL TYPES SUPPLIED Fe 
TRADE & RETAIL 


TELEVISION (WIMBLEDON) LTD. 
131 Kingston Rd., S. Wimbledon, 
S.W.19. Phone: Cherrywood 3955 


DAY 
REWIND SERVICE 


4W W—162 FOR FURTHER DETAILS. 


VITALITY BULBS 


Full information on all types 
from Vitality Bulbs Ltd. 
(The Miniature Bulb Specialists) 
Neville Place, Wood Green, | 
London, N.22. BOWes Park 0016 


4W W—164 FOR FURTHER DETAILS. 


-——THE HIGH - FIDELITY—— 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 


Carriage, Packing & Insurance(U.K.) FREE!! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES 
QUAD, LEAK ROGERS. DULEL. ARMSTRONG CHA 

! : : : NG, CHAPMAN, JASON, WHARFE- 
DALE, T.S.L., GOODMANS, GARRARD, G.E.C., CONNOISSEUR, W.B., COLLARO, 
LENO, ACOS, B.J., PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO- 
GRAPH, VORTEXION, BRENELL WEARITE, TANNOY, LOWTHER RONETTE, 


Hire Purchase terms available @ ‘‘Comparator’’ Demonstrations 
WORLD WIDE EXPORTERS 
* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX ak 
AND SHIPPED PROMPTLY AT MINIMUM COST 
Cc. C. GOODWIN (SALES) LTD. 
(Dept. W50)7 THE BROADWAY, WOODGREEN 
LONDON, N.22. —, Oven 9-6 Tel BOWes Park 0077/8 


Thurs. L pm. 


4W W—165 FOR FURTHER DETAILS. 


F. C. ROBINSON & PARTNERS LTD. 


Specialists in Electronic Equipment and Instrumentation 


Works & Northern Sales 
COUNCILLOR LANE, CHEADLE 
CHESHIRE 

Telephone: GATley 6611 (3 lines) 


Southern Sales & Export 
DAVIES HOUSE, 181 ARTHUR RD. 
WIMBLEDON, LONDON S.W.19. 
Telephone: WiMbledon §388 33, 
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WIRELESS WORLD 


Le -261- LLG ie GAMO. 2/6 
* « 14 SF | 1LH4 4/-/}6AMG.. 4/- 
Brand new, indi- UIT w. Bf | INGE. 4 1 64Q5” 3f- 
. 18 .. 6/6 70°'.. 4/-|6AQ5W 9/- 

-vidually packed eo ae) ma °1 ae | oase se 

+ B26 EE 5 .. 4/-| 6ASEW Fy/- 

‘and guaranteed U27 ..'8[- | 184 .- B/- | BATS .. 4/- 

| Usz 5/-fIS5 .. 4/6|GAUB 4/- 

AC/HL" 4/6) DLYS.. of , HI4l.. 679) GI/37IKIG/- ) POLES  7/- | U8OL . 10/- | IT4 1. 8 | eax4 8 
ACP4 6/-| DL94.. 6/-|k152.. 6/-| Goo/YG 5/-| PCL86 9/- | UABC805/- | 243 .. 5/-|6B4G 8/- 
AC6PEN5/- | DL96 .. 6/-| HFS4 _. 3/3| GZ32 10/-|PEN25 4/¢| UBC41 6/6 | 2A5 |. 6/-| 6B7 5I- 
ARS .. 5/- | DL819 15/-| EF71.. 7/6) GZ34 ..10/-| PEN46 6/—| UBF80 6/6|2A6 .. 7/-|6B8G 2/6 
ARP3 38/-| E80F 25/-| EF72.. 5/-| H63 .. «/- | PEN220A | UBF89 7} 2026... 3/-|6BA6 4/9 
ARP4 3/6| £1148 2/6] BF73.. 5/- | HF300 100/- 3/- | UBL21 11/- | 2026A 3/-|6BE6  5/- 
ABPI2 2/6) H1232 9/-| BF74.. 4/-| HKd4 22/6) PL36 .. g/- | UCH42 7/-} 2C34 ... 2/6) 6BRZ 9/- 
ARP21 7/- | HI266 50/-| BF80.. 5/-|HL2K 2/6] PL38..16/- | UCH81 7/- | 2C43 42/6} 6BW6 9/- 
ARP24.-3/6 | E1415 30/-|, EF8>.. 6/-| HL23 6/-| PL81 .. 2/- | UCL82 8/—| 2046 ..80/- | 6C4..... 2/6 
ARP34 4/- | #1524 12/6) EF86.. 6/- | HL23IDD PL82 ... 5/6 | UCLS3: 10/— | 2C51 ..12/-| 6C5e .. 4/- 
ARTPL 6/- | B2134 16/-| BF89.. 4/6 5/- | PL83'.. 6/— | UF42 ..,7/6 | 2021 .. 5f-|6C5GT B6/- 
ATP4... 2/3 | EASO.. 1/6) BF91.. £/9| HL41 4/-| PL84.. 6/6 | UF42 .. 7 | 2K2 .. 8/-| 6C6.... 4/- 
ATP7.. 5/6] EA75.. 7/-| EF92.. 3/-| HVR2 9/-| PM24A 5/-| UL41.; 7/6; 3A4 .. 4/-| 6C6G .. 3/- 
AU7 50/- | EABO80 6/- | BF95.. 5/- | K3A ..10/- | PT15 ..10/- | UL84.. 6} 3A/fl67/M | 6C8E .. 3/- 
BS4 10/- | BAC9L 3/6/ EFI83 8/-|KT32 8/-| PT25M 7/6} UU9 ... 8/6 25/-|6CH6 5 /- 
BS84 47/6 | BAF42 8/-}|EFI8# 8/-|KT33C 6/-| PX4 ..14/- | UY21.. 8/- | 3B7 .. 5/-| 6D6 3/- 
BT19 25/- | BB34 12/6| BL32.. 9/9| KT44 5/9|PX25 9/—| UY41.. 5/6| 3B24 .. 5/-| 6H 6/- 
BT35 25/- | EB9I 2/-|1E34. 10/-| KT63 4/-| PY32 9/6 | UY85.. 5/-| 3B28  15/-|6F5G .. 5/8 
BT83 35/- | EBC33- 6/- | BL35...5/-| KT66 12/9| PY33 10/- | V1507 5/6] 3E29 50/-|6FouT 5/9 
“CO3L_ = Q/- | BBC41 6/9 | BL|8:.17/6| KT67 15/-}PY80  5/6| V1924 18/-| 365GT ‘/e|6F6G.. 4f- 
€1C .. 6 | BBC9O 5/-| BE41.. 7/8|KT76 8/6|PY81 5/6] V2023 13/6} 394 .. 5/—| 6F7 6/- 
CL33:... 9f- | BBF80 6/6 | BL42 .. 8/-/ KTW6L 5/6| PY82.  5/- | VMP4G-12/ | 3v4_ .. 5/9/6F8G.. 6/6 
CV71 .. 3/-| BBF83 7/6| BESO... 9/-| KTZ41 6/-|PY83 6/-| VP23 8/-| 5A173@ 5/-|6F12 .. 4/6 
OV77 :. 6/- | EBF89 6/9| EL8i .. 8/6| KTZ63 6/-| PY800 6/6 | VP133 10/- | 541746 5/- | 6F13 ... 5/- 
CV102 Ij- | EC53 12/6 | BL83.. 2/-|LP2  10/-|Pzi1-35 9/-| VR99 8/-| 5B/207/m | 6F32 _. 4p 
CV103 4/- | EC70.. 5/—| EL84.. 5/—| M8100 9/~ | PZ1-75 12/—} V105/30 5/6 19/- | 6F33 .. 3/6 
CV40it 2/- | BC90..20/-| BL85.. 8/-| Msi42 19/-| QP21.. 6/- } VR150/30 5R4GY 9/-| 6G6G .. 2/6 
~ OV4015 5/- | EC9L.. 3/-| BL9L.. 4/6: | M8190 . 5/-| QP25.. 5 5f- ford. 2. 2/- | 6HI 6/- 
CV4025 10/-'| HCC81 4/-| BL95 |. 6/- | MH4 .. 5/-| Q895/10-5/6 | VT4C 20/-| 5V4G  8/-|6HEM 1/6 
CV4046 40/- | ECC82  5/-| EMSO.. 6/6|ML6 .. 6/— | Q81202 8/-| VU39 6/-/5xX4G@ 8/6/6s4 .. oF 
_ CY31.. 6/- | ECC83 6/-| BMS1.. -7/6| MS/PEN a resi 8/- | VX8256 4/- | 5Y3G  4/-| 6J4WA 10/- 
DI ...- 1/6 | ECC84 6/6| BM84.. 8/-| NGT2. .10/- - 8/- | W2l :. G/— | 5Y3GT 5 | 635 .. 8/6 
D4) ., 3/8] BCC85 6/6} EM85.. 9/-| OB3 .. 2/- spo -- 3/6| X66 .. 7/6 | SYSWGTB |6J5G .. 3/- 
D?7... 3/8 | BCCOT 4/-}EN31 10/-| 003 |. 5/6|SP41 .. 2/- | Y63 .. 5/- 9/-| 636.... 3/6 
DA30 12/6 | ECF80 7/6) BSU208 6/-]OD3 .. 5/-|SP61 .. 2/-| Y65 .. 4/-|5z4@.. 7/-!6Jew.. 6 
DAF9 §6/- | ECF82. 2/-| EY51 /-|07Z4 4/-|SP210 3/6 | Y66 8/- | GAB? .. 4/-} 6J7G .... 5/- 
DD41 4/- | ECHS.. 8— | BY86 5/6| PABC80 a STV280/40. | Z800U 20/-| 6AC7 .. 8/-| 6K6GT 5/6 
DET) 8/- | ECH42 8/-/Ey91 3/-| PCC84 5f 12/6 | Z80IU 10/-|6AGS 93/6|6K7G.. 2/- 
DET20 2/-} BCHS1 6/-|HZ40.. 5/6} PCC85 7/—|SU2100A | 1A3 .. 8/-/6AG7 6F/6K7GT 4/9 
DF73.. 5/- | ECH83. 7/6| BZ41 .. 6/6) PCC89 10/- 4/9 | 1ASGT 5/-| 6AH6 10/-|6K8G.. 4/- 
DF9, /- | ECLS80 5/6 BZ80.. 5/6| PCF8O 5/-|T4i .. 6/6 | 1CSAT %-} 6AID .. 8/6|6K8GT 8/3 
DF92 u/- | BCL82 7/6| BZ81 .. 4/6| parse 6/6|TP22.. 5/-| 1D8GT 6/- | 6AJ7 .. 3/-|6K8M 8/6 
DFo; ~—¢- | HEL83 10/-- 1/6087 5/- | pores 5/-|TP25..15/- | 1E7G... 7/6} 6AK5S 5/- | 6K25  12/- 
DK92 g | BEL86 10/- | F/6061 5/- | Berg, gy_| ETI --_3/- | 1K2 3/- |} 6AK6 6/-|6L5G  6/- 
2. 6/6 | ps6. 3/6] F/6063 4/-|PELS1 9/-| pry5 \'30/-| ia6at 6/-| GAK7.. 6/-|6E6 .. 9/- 
DK9} Lio | BF39 .. 4/-| FW4/5006/6| PCL82 6/6) TTR31 60/--| 114 .. 2/6] 6AL5.. 3/-|6L6G .. 6/- 
DL9?. . 5/- | BF40.. 9/-| G1/236G 9/- | PCL83 8/3|TZ0520 4/-|1LA6.. 6/- | 6ALOW 7+ | 6L6GA 7/6 
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6L7G .. 4/6) 12K3M 10/-| 89 .... 6/- | 9004 .. 2/6 
6L34 .. 4/6} 12Q7GT 4/6 | 90Ci .. 8/-| 9006 2. 2/6 
6LD20 5/9}128A7 2/-| Q10VPP 
6N7 ».. 6/- | 128C7 4/-| -7 pin 2/6 
BN7G 5/8 | 12867 3/- | 220PA 7/-| ¢.R. Tubes 
6Q7G = 6/- | 128H7 38/- +} 220TH 4/- | CVi596 
6R7_ .. 6/-|128J7 8/- | 225DD_9/-| (4 
68C7 +. 7/-|128K7GT | 307A .. 5/6 | (09%) _55/- 
6SC7ET 5/- /- | 350B ;. g/-| 24103/B/4 
6887 .. 5/-| 128N7GT | 3574 ©. 70/-|_,._ 28/- 
68F5GT 5/6 5/9 | 368A .. 5/- | ©4604/B/16 
6SH7.. 8/-|128R7 5/-| 303A | .15/- 28/- 
68J7 .. 5/-|12¥4 9/-| 446 _. gy_-| VCR97 28/- 
68I7GT 5/6/1447 —-7/-| 703A -.30/- | VCR138 
6SITY 6/6|15D2 —_6/--) 705A. .15/-} . 80/- 
6SK7.. 4/6/19G3  10/-| 715B ..60/- | VERI394 
6SL7GT 5/6|19G6 —9/- | 801 6/-|. 35/- 
68N7 .. 4/6} 19M1 .. 6/-|803 ..92/6|3BP1 30/- 
68Q7 .. B/- |20A2 17/6/8065 ..30/-|3FP7 46/- 
6887 “i a 20B4 15)- 807BR 6/-| SCP ..25/- 
3 i} /- | 808 - 8/- i 
6V6G 5/- | 25L6GT’ 8/— | sE3 5B). pig tay 
6V6ET 5/6/2575 .. c/-|829a __80/- 
BY6M.. 8/- /25z4@ 6/6 | 8294 | .50/- 
6X4 .. 4/- | 2575 .. 7/6| 330B .. 4/- | Photo 
6X5G.. 5/-|25Z6GT $/6| 832 | .15/- | Tubes 
6X5GT 5/3 | 30 - | 837 .. g/— | CMGS8.. 5/- 
6¥6G 6/-| 30C15.. 9/6| 843) 5-1 16 ..19/6 
6-30L2 10/- | 30F3 .. 8/6) 866A ~.14/-| 9374 55/- 
624.... 5/- | 30FEL 10/6) 954... 4/6) goo7c 350 
7B7 .. 7/6|30P19 14)- | 955 |. gj@| 80970 850/- 
705....10/- | 30PL1 10/6| 956 .. 2/- 
7C6.... 7/- | 30PL13 12/8) 957 °.. 5 
7C7.... 5/- | 35L6GT 7/- | 958A .. 4/—| Special 
THT .. 2/8] 367....12/6| 1612 .. 5/- | Valves 
797 , a | sow Ha 11616. af- ACT6 88 
. 5/-| 3528 2. 8- | 1619 |. 5 
7Z4.... 4/6|3524GT 6} 1625. |. ae “read eo 
8D2 .. 2/6} 35Z5GT 6/-| 1626 .. 3f- 25 /— 
9D2 .. $/-|37 ..... 4 | 1699 |. 4/6 33 /92/B 
11E3 ..17/6}38 .... 4-|205% |. 5f- £37/10 
12A6 .. 2/6/41MP 4/-| 4048¢. --18/6 723A4/B 50/: 
WAHT Ate soLser ar, 4063 .. 8/-| 725A ..30/- 
is a, iB 
Syoior Bea aT08 ns a 726A ..27/6 
1ZAU7 5/- | 59 .... 6/- “s 
1ZAK7 6/-|75 1... 5/6] 9064 .. % ; 
12AY7 10/-|76 .... 5/-}6065 .. 6/- | Transistors 
12BA6 6/-|77 .... 6/6} 7193 .. 1/9 | OC26 . .25/- 
—_ z se mean he 7475... 3/- | OC44 ... B/- 
wes ay | 81 |... of B013A 26)- se 
12H6 —-gy--| 82 |... gj | 9008 .. BF | OC72.. 2/- 
12F6GT 2/6/84 .... Bf | 9002 .. 4/6) OC81.. 7/- 
12K7GT 4/6 | 8542 8/61 9003 .. 6/- | OC82 ..10/- 


MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. 


All U.K. orders below £1 P. & P. I/-; over £1 2/-; orders over £3 P. & P. free. 


C.0.D. 3/6 extra, 


Overscas Postage Extra at Cost. 


ee 


MARCONI COMMUNICATION 
RECEIVERS 

C.R.150. Frequency coverage 2-60 Mc/s. in 
5S bands. Two I.F.s., Ist 1,600 ke/s. 2nd 465. ke/s. 
Image signal protecting over 40 bB up to 
30' Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking  cafibration (built-in . calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electricafk and mechanical band- 
spread. Metering and visual tuning indicator. 
Bandpass from 100 c/s to 10 ke/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities. for 
diversity reception. Im as new guaranteed 
condition with original mains power supply 
unit £70 or without power supply unit £60. 
Carriage 30/-. 


C.R.150/2. Frequency coverage !.5-22 Mc/s. in 
4 bands, alt other features as in C.R. 150.. Price 
£35. Carriage 30/-. 

P.C. RADIOS mains power supply unit for 
above 90/-. 

CR.150/3. Same as CR.150 with additional 
separate antenna trimmer on front. panel, 
crystal controlled Ist oscillator for fixed 
frequency reception, muting switch (during 
transmission), wide. band-pass extended to 13 
kc/s. In as new guaranteed condition with 
original mains power supply unit £75. Carr. 30/-. 
* CONNECT AND FORGET CANNOT 
OVERCHARGE ”’ ‘‘ ESSTRON " MARK I 
AUTOMATIC BATTERY CHARGER. 
Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application: of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge, incorrectly 
connected or faulty cells. Mains voltage 200/250 
y. Built for 6 or 12 v. batteries. Measurements 
7x5x5yin. Weight 84lb. Price £7/19/6. P. P. 3/6. 


~ RECEIVER TYPE R.206. MARK II. Frequency 
0.55 Mc/s. to 30 Mc/s. in 6 bands. 100-250 v. A.C. 
or 12 v. D.C. Loudspeaker in power supply. 
unit. High performance super heterodyne, 
eleven valves including a separate local oscil- 
lator valve, beat oscillator valve and two valves 
(amplifier and detector) in the A.V.C; system.° 


In very good condition, £25 including power 


pack. Or £20 without power pack. Carriage 
and packing [5/-. 


™. 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


NEW CHR HIGH-RESISTANCE HEAD- 
PHONES. 14/-. P. & P. 1/6. 


TELEPHONE HANDSET. Standard G.P.O. 
type new, I2/-. P. & P. 2/-. 


R.209 RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.) and G.W. 
frequency | Mc/s-20 Me/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
Weight 231b. 


12in., width 8in., depth Yin. 

In as new, tested and guaranteed condition. 
£23/10/- including special headphones and 
supply leads. Carriage £1. 


H.R.O. SENIOR. TABLE MODEL. In 


excellent, fully checked and tested condition 
(without coils and power pack), #£15/10/-. 
As above but rack mounted model, £14/10/-. 


Individual frequency coils for above £f each or 
set of 9, £8. Either model carriage £1/'10/-- 


ORIGINAL MAINS POWER PACK FOR 
H.R.O. 110/220 v. A.C. Brand new in original 
packing 45/-. P & P 4/- 


TRANSMITTER RECEIVER TYPE 68T. 
3-5 Mc/s., netting facilities, low power con- 
sumption, requires [50 v. H.T. and 3 v. and 
9 y. L.T. dry batteries. In good condition, 
35/-, carriage 8/-. 


VARIOMETER FOR No. |9 SET. 
Po '& Pu3]-3 


CARBON INSET MICROPHONE, G.-P.O. 
types, 2/6. P. & P. 1/6. 


SWITCHES ROTARY 
Large selection. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., 


W.12 SHEpherd’s Bush 4946 


17/6 each. 


“OAK” TYPE. 


4WW—166 FOR FURTHER DETAILS. 


PERSONAL CALLERS WELCOME 


CONNECTORS FOR TCS’ RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends. 
New, £1/17/6 each. P. & P. 2/6 


PANEL METERS (round) 


6-20 microamps 23in, DA. 79/- 
0-50 microamps Fin. D.C. 45/- 
0-50 microamps ofin. D.C.** 40/- 
0-100 microamps 2hin, D.C.*" 35/- 
0-100 microamps 2}in D.C.** 35/- 
0-200 microamps 24in D.C. 32/- 
0-500 microamps 2in. D.C. 21/- 
0-500: micronmps 2¥in. D.C. 30/- 
0-ImA* 2in. D.€. 19/6 
0-lmA 3tin, D.C. 35/- 
0-ImA 3tin. D.€.** 35/- 
0-5m A. 3tin, D.C. 45/- 
0-300mA 2tin, D.C. 10/- 
150-0-1,500mA 3}in. D.C. 29/- 
0-15v 2tin. AC, 17/6 
0-50v 2#in, D.C. 28/ 
0-150v 22in, A.C, 24]- 
0-500v (shunt) 2tin. D.C. 20/- 
0-5kV 3hin, electrostatic 85/- 
0-10kV 2iin D.C. 63/- 
Freq. 0-70 ¢/Sec. 

125v 321m. 52/- 
*Weston, as usually used alsoin H.R.O. as “ 8S” meter 


** Projection type 


BRAND NEW ORIGINAL SPARE PARTS 
FOR. AR88 RECEIVERS. 


LF. TRANSFORMERS. Ist, 2nd, 3rd, 4th 
(for type D), 12/6 each, or complete set of 6, 


1.F. Transformers. Crystal Load, 
Plates escutcheons (for D and LF), 
Dials (for type D), 10/- each. 
Logging dial (for D.and LF), 10/- each. © 
Antenna Trimmers (LF and D), 2/6 each. 
Filter Condenser 3 x 4uF, 15/-. 
Condensers. 3 x °25uF (D and LF), 2/6 each. 
RF Antenna Inductors (D and LF), 7/6 each. 
Small Mica Condensers. various values, 
1/6 each, 

Small Trimming Tool, 7/6. 

Instruction Manual for AR88D, £1. 


RELAYS HIGH SPEED 250 ohm +250 ohm 
I5mA series 28mA single 17/6, 


12/6 each, 
10/- each. 


| RELAYS. Large selection of new relays. type: 


600 and 3,000. 
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zZ. & I. AERO SERVICES LTD. 


WIRELESS WORLD 


PLEASE NOTE NEW ADDRESS OF OUR HEAD OFFICE 
44K Westbourne Grove, London, W.2 


Tel.: PARK 5641/2/3 


Cables: 
A.R.B. Approved Stockists 


ZAERO, LONDON 


RETAIL BRANCH enone! callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence and Mail orders to Head Office \ 


MARCONI TFI44G ‘STANDARD ” § 
SIGNAL GENERATORS 

Frequency Range 85 kc/s to 25 mc/s. Incremental fre- 

quency control. Calibration accuracy +19 Output 


Meno luV to 1V. Internal modulation 400 “o/s. up to 
75% depth. Output impedance 10Q and 52.50. Fully 
overhauled to the original specification, complete with 
B.F. lead with Dummy Aerial and Mains lead. £85 O O 
RS 


MARCONI TF934 
DEVIATION TEST SET 


Fundamental frequency range 2.5-100 Mc/s basic; range 
can be extended to 500 Mc/s. by using harmonics. Devi- 
ation range 0-5, 0-25 and 0-75 ke/s. in the modulation 
range of 50 c/s, to 15 ke/s. Sensitivity better than 55 mV. 
Power supplies 100-150 and 200-250 v. A.C. Price fully 
overhauled and guaranteed .............. £85 0 0 


MARCONI TF-801A SIGNAL 
GENERATORS 

Frequency range 10-300 Mc/s. in four overlapping bands 
calibration accuracy +1%. Output 200 mV. max. into 
75Q. Calibrated step attenuator 0 to —100 dB in 1 dB 
steps. Internal sinewave (up to 80%) and square wave 
(50-50) modulation at 400, 1,000 and 5,000 e/s. Provision 
for internal modulation. Power requirements 100-130 
and 200-250 v. A.C. Fully overhauled and guaranteeq 
BRIOW I Sn cianna scien he ceteris caer ee te 0 0 

MARCONI FM-AM SIGNAL 

GENERATORS 

TF948 (SERVICES TYPE No. 18). Frequency range 
20-80 mce/s. in two bands. Built-in crystal calibrator with 
loudspeaker beat indicator. Continuously variable 
output from lV to 100 mV. into 75Q and fixed high 
output of 1 volt. 
Internal modulation at 300-1,000-1,600-3,000 c/s.; 
A.M. up to 80% and F.M. up to +600 ke/s.; square wave 
50—50. Provision for external modulation, Both 
A.M..and F.M. modulation can be monitored with an 
accuracy of approx. 5% F.S.D. Power supplies 100-150V. 
and 200-250V. A.C. Signal generator chassis in shock- 
mounted in a pressed steel case, fitted with screw-down 
cover which can be used as transit case. 
Price, fully overhauled and guaranteed is ........ £220 
A 


REMANENT TELEPHONE CROSSBAR 
RELAYS 

The relay consists of 5 cross-bar Units of 8 make contacts 

each, operated by separate 8200 coils and one 1,0000 

main coil of the P.O. 3000 Type. The latter is fitted 

with two sets of auxiliary changeover contacts, 

PRICE, brand new (p. & p. 5/-) «1.22... eee anes 35/- 


WIRE WOUND RESISTORS 
250, .10w. an 


470, lbw. 1/6} 1100, lw. 300, 6w. 1/- 
3900, 4.5w. 1/-| 7500, 6w. ai 1300, 6w. 1/- 
1k, 10w. 1/6} 1.5k, 4.5w. aa 1k, 6w. .. I/- 
2k, ldw... 1/6] 3.3k, 10w. 1.8k, 10w. 1/6 
5.6k, 30w. 1lk, 6w. 4.7k, 10w. 1/6 
12 resistors of any size 11/- post paid. 
POTENTIOMETERS 
WIRE WOUND: 


5Q 1w, fin. spindle 2/-; 1000 1w.,lin. spindle 2/-;1,000 o 
2.5w., §in. spindle 2/6; 10,0000 2.5w., $in. spindle 
2/6; 50,0000, 1w., gin. spindle Ql-3 50. 0000 2.5w., $in. 
spindle 2/6; 100k Q Precision, 5w., lin. spindle 5/-. 
CARBON TRACK: 
10k, léw., lin. spindle, Linear 1/6; 25k 2.5w., lin. 1/9; 
250i., fw., lin. spindle Linear 1/6. 

Packing and postage, 9d. per potentiometer. 
any six—post paid. 


HIGH STABILITY RESISTORS 
We have comprehensive assortment of high stability 
resistors in most standard values from } to l}w., at a 
tolerance of 1, 2 and 5%. Price: 5% 64.3; 2% 9d.; 1% 


ECIAL OFFER 
High stability resistors, 10000 1% %w. High stability 
resistors 3900 1% tw. Price 7/6 for ten, post paid. 


TANGENTIAL BLOWERS. 


230 v. A.C. motor driving a 23in, dia. x 7in. long. Centri- 

fugal blower. Outlet size lfin. x Tin. Suitable for 

cooling and ventilating interiors of electrical equipment 

or for blowing hot air when used in conjunction for 

ea Serr tc iaek Two bolt mounting. Brand new. 
-, > 


Orders for 


TELEPHONE DIALS 


“ Provincial”? Type Automatic Telephone Dials, with 
numbers only, recovered from gquipment, in good 
condition. 12/6, P.P. 1/9. 


METERS 


50wA. D.C. MC, 23in. Rd. Proj. 
D.C, MC. 2in, Rd. Fl. Victoria 


500 wA. D.C. MC. lin. Rd. P.M. scaled, 0-1 m. ~ 2 
500 wA. D.C. MC.2in. Rd. Fl. Cal. 0-15/300 Wan 25/- 
500 wA. D.C. MC. 2in. Rd. P.M. Cal. 0-5, Turner... 30/- 
1mA. D.C. MC. liin. Rd. P.M. G.B.C. ... -- 30/- 
1mA. D.C. ae 2in. Rd. P.M. Cal. 0-3/300 . 25/- 
ImA. D.C. . 24in, Rd. P.M. Ironclad ...... 30/- 
1 mA. D.C. ae: “Ohin. Rd. P.M. Ferranti, supplied 
with loose square flange .............2..-045 30/- 
5mA. D.C. MC. 3hin. Rd. Fl, Turner ......°... 55/- 
10 mA. D.C. MC. 2in, Rd. Fi, aie Yes urate he 20/- 
10mA. D.C. MC. 2hin. Rd. i pee hae pe 25/- 
nes 15 }mA. D.C. MC Twin Range 2tin, Rd. Fl. 25/- 
25mA. D.C. MC. 2tin, Rd. Fl. ...........24. 30/- 
30 mA. D.C. MC. 2hin, Rd. Fl. ..........0005 25/- 
50 mA. D.C. MC, 2in. sq. Fl. Weston .......... ( 22/6 
50 mA. D.C. MC. 2tin. Rd. Fl. .... ee eee 30/- 
75 mA. D.C. MC. l}in. Rd. P.M. G.E.C 20/- 
75 mA._D.C.' pres 2hin, Rd. Plug-in ............ 15/- 
100 mA. D.C, MC. lfin, Rd. P.M. G.E.C. - 20/- 
100 mA. D.C. MC ddins Ra. Fl. oe: 20/- 
100 mA. D.C. MC. 24in. Rd. Fl. . Q5/- 
150 mA. D.C. MC. ldin. Rd. PM. . . 20/- 
150 mA. D.C. MC. 2in. sq. Fl. ....... --» 25/- 
150 mA. D.C. MC. 2}in. Rd. Fl. ............05 20/- 
200 mA. D.C. MC. 2in, Rd. Fl... ccc... eee ee 20/- 
200 mA. D.C. MC. 24in. Rd. Fi. 0... ....0..0000- 95/- 
250mA. D.C. MC. 2¢in, Rd. Fl. .........2.00. 95/- 
300 mA. D.C. MC. 2tin. Rd. Fl. .............. 25/- 
500 mA. D.C. MC. 2in, Rd. Fl. .........5.... 20/- 
500 mA. D.C. MC. 2tin. Rd. Fl. .............. 95 /- 
DAS ROE MOL BIn RG sr Rens « esinidie ersiee vce oiwlaae 25/- 
LA, D.C.- MG. 2hin, Ra. Fl. 2... cee wees 27/6 
1A. D.C. MC. Baie Dis Sail i 9a) Baca Soya er et 17/- 
DAD Cx MGS Coie, de iio aiaie a /alsieie ote ea ticcarems 25/- 
2A. D.C. MC. 2hin. Rd. Fl ..... Giedlatiials ee ape 27/6 
2.0 Ae AO Mle Ain Bde OL, nsw ehelb oispe(laltieisinieleinis 20/- 
3A. D.C. MC. 24in. Rd. Fl. ..... alate Grimes 27/6 
5 A. D.C. MC. 2}in. Rd. Fl. ..... CDMS oer 27/6 
SAL DICA MO: 2hina RSET, vals ois nied «:erclaiereio's 30/- 
SPADA Cie Min oie Bee Mle ctatete ss oinielerapots wii rata acai 95/- 
10 A. D.C. MC. 23in: Rd. Fls......2 2... eee. 30/- 
20°A,. DO. MO. Win eRds Proj. Gnosis ages seas: 15/- 
25 A. D.C. MC. 34in. Rd. Proj. 17/6 
25 A. A.C, MI. 33in. Rd, Fl. . 25/- 
50 A. D.C. MC. 2tin. Rad. Fl. . 30/- 
100 A, A.C, MI, 23in. Rd. P.M. .. «+ 17/6 
8 volts D.C. MC. 33-in. sq. Fl. ............ 000. 45/- 
15 volts A.C, MI. Qhin. Rd. Fl. ......0......5 30/- 
150 volts A:C. MI. 2in, Bd. Flies.e.. cee... 25/- 
150 volts D.C. MC. 2in: Rd. Fl. .............. 25/- 
150 volts A.C. MI. 34in. Rd. Proj. ............ 20/- 
300 volts, A.C. Rect. 2hin. Rd. P.M. .......... 30/- 
500 Volts D.C, MC. 2tin. Rd. Fl. ..........5005 30/- 
1500 volts Electrostatic 2}in. Round, plug-in, 
Berrandl a asviasnn wisi saicmetisaje« eisvtidauals eset 30/- 
RADIO FREQUENCY METERS 
200 MA. 2in. Round Plug-in .................. 12/6 
300 mA. 24in. Round Flange .................. 25/- 
350 mA. 2in, Round Plug-in .............-..-. 12/6 
500 mA. 2in. Round Flange ..........ce.2.00. 25/- 
4 amp., 2in.. Round Flange ................05 20/- 
10 amp., 24in. Round Flange .............:.. 22/6 
15 amp. 2kin. Round Flange ...............- 22/6 


VACUUM TIME DELAY RELAYS 
TYPE 501 
Glass bulb octal base Thermal switch. Filament voltag® 
6.3V. Contact rating 3A at 150 V. D.C. or 250V. A.C- 
(One “make” contact). Delay time 60 sec. nominal» 
adjustable from approx. 40 to 80 sec. by ranging filament 
volts. 8/-. P.P. 9d. 


SS SR RRS EE TEED 


MINIATURE CARBON TRACK 5KQ 
EDGEWISE VOLUME CONTROLS, 
_ WITH SWITCH 


PHONO-PLUGS 


Standard Igranic type single pin plugs suitable for 
microphone, extension loudspeaker, etc. Fits all standard 
sockets. 2/G. P.P. 9d. 


=o NEW CATALOGUE OF TEST EQUIPMENT 
NOW READY, AND AVAILABLE FREE OF 
CHARGE FOR BONA FIDE TRADE CUSTOMERS, 
UNIVERSITIES, PRIVATE ENQUIRERS 
PLEASE ENCLOSE 2 2/6 P.O. 


4W W—167 FOR FURTHER DETAILS. 


. rack mounting. 


DOUGLAS TRANSFORMERS 
Battery charging. Input 200-260 v. 


MT3/AT, output 12-15-20-24-30 v.at2a.....-... 25/6 
MT16/AT, output 24 Vv. at:5 a. 620i, ce eae 38/6 
MT21/AT, output 12-15-20-24-30 v. at, 4 Oe ies oe 38/- 
Stepdown Transformers, MT4/AT 115/2 30 v., 150 

WORLB I ia ce is inetchiea ha Wa ay okt tle te nae ea 25/6 


Packing and carriage 5/-. 


SS ES ES SS SS 
SCREENED POWER TRANSFORMERS 


for 200 to 250 v. A.C, input 
Output 450/400/0/400/450 V. at 180 mA., 0-4-6.3 v. 
ae 4A, 0-4-5 V. at 4A. two outputs 0- ve 6.3V. at 35) 
Output 350/300/0/300/350,N. at 200 mA., 0-4-5 V. at 
3A, 0-4-6.3 V. at 3A and two outputs 0-4-6.3 V. 
BE BAS aie cin Wits wd vieteiare dings oases eee 35/- 


Packing and carriage 10/- per transformer. 


A.C. ELECTRIC MOTORS 
REDUCTION GEAR MOTOR 
Approx. 8 watts 5 minute rating 
on 230V, A.C. output. 4-stage 
gearbox provides output shaft 
speed of approx. 14.5 r.p.m. with 
a torque exceeding 1 foot-pound. 
With voltage reduced to 180V. the 


Shaft iin. dia. 
mensions 2}in. x_34in. x. 3in, 
PRICE 12/6 


VARIABLE AUTO-TRANSFORMERS 
-- Type B-2 : 

Input 230 v. A.C. 50-60 c/s, Output adjustable from 
p to 260 v. at a maximum current of 2.5 amps. Scale 
graduated in volts. Dimensions: 5}in. dia. x 4}in. high. 
Fixing: Three .2in. dia. holes on a pitch a of 52in. 
dia. PRICE, brand new ...........2.08 

Packing and carriage 11/6. 


POWER UNITS TYPE W8856A 
This is a Navy version of Type 3 Power Unit. 
Input 230 v. Fully smoothed H.T. 
output can be adjusted from 180 to 270 v. at 80 mA. 
by means of primary taps. L.T. output 6.3 vy. A.C. at 
4amps. A.C. voltmeter monitors A.C. mains input and, 
with key switch depressed H.T. output. PRICE second- 
hand, in good condition, £3/10/-. P.P. 15/-. 


EX P.O. MAGNETIC COUNTERS 
500Q Coil, energised by 24 v. D.C. four digit electro 
magnetic fast, acting counters (non-cancelling type 
counting up to 9999. Perfect condition, 8/6. P.P. 1/6 


BRAND NEW SEALED RELAYS 


S.T.C. 4184GH, 2 C.0., 2.5000 48.V........000- 13/- 
55190; 1.6.05 800039 Veuscessaeao ee Se 
CB2791, 1 C.0., 1000, 6 V., Plug-in ........-.0- Ha 
80332, 1 C.0., 10,0000, 24 Ve » Plug-in... ss... 10/- 
90327, 1 C.0., 2.0000; 12, co. cee | 
G8755-1Y, 1M, 65 + 5,000Q, 56 CEES Te 12/6 
T-162F1, 1 ©.0., 10,0000, 48 V. Plug-in ...... 
MH1769, 2 C.0., 270Q, 9V Plug-in ..........-- 716 
H8904-1, 2 €.0., 3000, 9 V., Plug-in .......... "16 
B8743-1; 2:0.0.,-6800),/24 View. so ae 8/- 
B8744, 2 6.0. + IM, 4000,6 V. ..c.cccs sees 8/- 
F8949-1Y, 3B, 2 x 16,0000, 48 V., Plug i in. 22.1 AG 
5724-1329SHX, 4 C.0., 4000, 12 V. ......vee ee 8 
92240-4, 6 M., 2000,.12 V. .....cc.c.cseeeees 10/- 


Packing and postage 1/- per relay. 


YS 
OPEN TYPE MINIATURE RELAYS 
*§,7.C. 2500, IM, heavy duty .i......cc.cucn 
*8.T.C. 7000, 2 COs anes Uo oo 
*Allied Control A102817, 759, 1M, 12 v 
R.B.M. 55251 2700, IM, 12 v. v.22 ec. eee ees . 
R.B.M. 55528, 1300, 6M, 24 v. ........ : 
R.B.M. 55530, 1800, 3M + 1 C.0., 24 y. 
*Reclaimed from equipment. 
are brand new. 
SF OT RE EE TSE 


HIGH FIDELITY RECORDING TAPES 
bin.. Standard, 600ft. . 
5in. Long Playing, 900it. 
5in. Double Playing, 1,200ft. 
Tin, Standard, 1,200ft. ...... Tuite apis ae 
Tin, Long Playing, 1, SOOKE cas. cee eee 
Tin. Double Playing, 2,400ft. ...........000% 5 

Packing and postage 1/9 per tape. 


FS SER ASE SN RE SES TR ETE TES 

MINIATURE VOLTMETERS—BATTERY 
INDICATORS 

Reading from 4.5 to.8 v. D.C. (cabrio zero). 1}in. 

dia. scale, flange mounted . rere ms he 

Packing and carriage ‘I6. 


motor will operate continuously. — 
‘Overall di- 


19in. | 


The. remai ng relays 


January, 1964 


CLAS: 2N410)° 465 koje! LB. ooo. ete ceca 

J 2N412, 540 to 1600 ke/s. converter .... 
MICRO-ALLOY: 

MAT101 (up to 60 me/s.) 8/6; MAT121 (120 me/s) 8/6. 
NEWMARKET: VS 30/20 10/-; V30/30P 


TEXAS N-P-N: 28002 20/-; 28004 20/-; 28006 20/-; 
2N697 15/-. 


SURPLUS TRANSISTORS: Substandard: OC44 2/9; 


0C45 2/9. Spot Transistors: Red 2/8. White 2/8. 
Yellow 1/10. Green 1/6. 


2.25W ZENNER DIODES 


4.25 V. + .38 V. (VR 425); 4.75V. + .8V. (VR 475); 5.25V. 
+ .3V (VR 525); 5.75 V. + .35 V. (VR 575); 6.25 V. + 
.35 V (VR 625); 7.0 V. + .6 V (VR 7B); 9.0 V. + 6V 
(VR 9B)—all at 6/6 each. 

10.0V. + .6 V. (VR 10B); 11.0 V. + .6 V. (VB 11B)— 
all at 'J/- each, 


SEMICONDUCTOR RECTIFIERS 

GERMANIUM JUNCTION, STUD-MOUNTED: 

GJ5M, 300 p.i.v., 1 amp. max, 

= QSTM, 80. D.i.v. 1 amp, Mak; es scccsceceese 5 
SILICON JUNCTION, WIRE ENDED: 

BY100, 700 p.i.v., 450 mA. 


LUCAS DD058, 800 p.i.v., 500 mA.; Direct replacement 
for DRM, RM, HT and 144A series rectifiers .... 12/6 


ee etecoeceesece 


3/6 


Deen eeeeeteseseseces 


OaA2 6/- 
OA3_— 11/- 
Oa4sG 17/6 
OB2 | 


4E27  60/- 10P14 
5B/258M il 


30/- 
5D21 i 


12/- 


12J5GT 3/- 
12J5WGT 


6/- 

12I7GT 3/6 
4/6 
68L7GT 5/- 
6SN7GT 4/6 

6AS7G 22/6 6S8Q7GT 5/- 


3/6 
9BW6E 11/- 


10F9 


10/- | 30P19 14/- 


WIRELESS WORLD 


KLYSTRONS 


723A/B.. £8 
726A £4 
726B 
BIBL owes 
5836 .. 
64701 tert 
OV67 .... 
CV2116 .. 
KRN2A.. 


CATHODE RAY TUBES 


BRETT icintes 
5UPT 


KRNG/2 
KRN6/3 
K301 2%... 
SAL39 .. £200 
SAL89 .. £200 
VR35A/1K £10 
VA200E £35 


£4 
£5 


£5 
£50 £4 
£25 
£75 
£5 
£10 
£4 


VCR138 .. 50/- 

Sats VCR138A 60/- 
VCR517B 

09D 40/- 


ci nh 0 Map 
Tube Base: 2AP1 3/6; 3AP1 1/6; 5FP7, 7BP7, 913 1/-; 
3FP7, 3JP7, 5CP1, 58P7 3/6; ACR10, 09D, 093 2/6; 
5UP7 8/-; VCR97, VCR138, VCR517 3/6. 


a ET 


SIGNAL DIODES 


IN38A 
IN70 _.¢.. 
N72) ines 
IN81 . 
CK708 .. 
CV101.... 
CV102 .... 
CV103 .... 


OUR NEW PRICE LIST OF VALVES 
AND TUBES IS READY AND AVAIL. 


ABLE UPON SENDING éd. STAMP. 


30PL1 10/6 
35L6GT "7/- 
35W4 5 /- 
35244 5/- 
35Z4GT 6/- 
35Z5GT 6/- 


4017B 60/- 

4022AR 
15/- 

4064B 35/- 


EBC81 6/6 
EBC90 4/- 
EBC91 6/- 
EBF30 6/6 
EBFS3 7/6 
EBF89 6/9 
EBL 11/- 
EBL21 11/- 


ECC81 4/- 
ECC82 5 /- 
ECCS83 6/- 
ECC84 6/6 
ECC85 6/6 
ECC88 10/- 
80/- | ECC91 3/6 
DA100 80/- | ECF80 7/6 
ECF82 7/- 
ECH21 10/- 
ECH35 10/- 
ECH42 8/- 
ECH81 6/- 
ECH83 7/6 
ECL80 6/- 
ECL82 7/6 
ECL83. 10/- 
ECL86 10/- 
EF22 


8/- 
80/- | E920C_ 7/- 
‘A1820 20/- | E180CC 
A2293 17/6 10/- 
AO/P4 9/6 | El80F 15/- 
AO5/ 
PENDD 8/- 
AC6/PEN 


|= 
ACT22 
ATP7~ 6/- 


APR3 3/- 
ARP12 3/6 


1 
EF183  8/- 
EF184 §/- 


2): 
EABCS80 6/- 
BAF42 8/6 
EBC33 6/- 
EBC41 6/9 
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MAGNETRONS 


5326 6... $25) M521... $85 
725A +». £3) M551 .... £25 
M501 .. £8|JP9-74 $12/10 
M502A ....£85 | JPT9-60 .. £40 
M508 £12/10| JP9-80 .... $25 


.... $85 | M518  £19/10| JP9-250 .. £95 
.. £25 | M518A. .":. $351 3P9-15  £19/10 


SELENIUM RECTIFIERS 


MINIATURE TUBULAR WIRE ENDED, D1601. 
Capacative load: 140 V. r.m.s. in., 140 V. D.C, at 15 mA. 
Resistive load: 230 V. r.m.s. in, 90 V. D.C. at 15 mA. 
Q/- each. 

CONTACT COOLED: 230 V. r.m.s. input, 300 mA. D.C.; 
Half Wave 3/6; Voltage Doubler 4/-, 

HT and EHT TUBULAR 

16HT40, 540 V. r.m.s., 6 mA. D.C. 2.0... eee eee 
T16HT56, 750 V. r.m.s., 6 mA. D.C... : 
T36EHT30, 810 V. r.m.s., 2 mA. D.C. 
T36EHT6O, 1080 V. r.m.s., 2 mA. D.C, A 
T36EHT90, 24380V-r.m.s., 2 mA. D.C. .........- 


2527 
2531 
2348 
2350 
2554 
4531 
4550 
4J52A 


“ELECTRON” OUTDOOR ROD AERIAL 


3 strong tubular light alloy sections 3ft. long each on 
an insulated aerial base fitted with wall mounting 
bracket. Complete with down lead. PRICE, brand 
new, 15/-. P.P. 5/-. 


MINIATURE VALVE BASES AND 
SCREENING CANS 


B7G, skirted,; flange fixing, PFTE 
B7G, skirted, 3-lug: fixing, PTFE .............. 
B7G, skirted, flange fixing, phenolic.............. 
B8A, skirted flange. fixing, phenolic or ceramic .... 
B9A, skirted, flange fixing, phenolic 

Screening cans for B7G,short. ... 

lon, 

Screening cans for B9A, lang 


see eee eweeeae 


EL71 
EL81 
EL83 
EL84 


N78 15/0 
NR88 12/6 
NSP1 25/- 
NSP2 22/-| RLI8 12/6 
$130 12/6 
S$130P 15/- 


$C1/1000 
PCC84 5/6 40/- 
PCC85 8C1/1400 
PCC88 40/- 
PCC89 8P2.. 3/6 
PCF80 SP41 Ayj- 
POF82 SP61. A/- 
PCF84 STV280-40 
PCE86 20/- 
PCL81 9/- | STV-280-80 
PCL82 60/- 
PCL83 TD04/20 
PCL84 0/- 
PCLS85 TH233 '7/- 
POL86 
PEN4A 
PEN45 
PEN45DD 
12/- | TZ40 30/- 
4/- | PEN46 6/- | U12/14 §g/- 
FW4/500'7/- | PEN453DD 
FWw4/s00 | 
8/6 
G24H 15/- 
G150/2D 
GM5B 


UABC80 5/- 
UAF42 8/- 
UBC41 6/ 
UBC81 
UBF80 
UBF89 
UBL21 
uUCC84 
UCO85 
UCF80 
UCH21 
UCH42 
UCH81 
UCL82 8/- 
UCLS83 10/- 
UF41 «7/6 


HL23DD6/- 
HL41DD 


CV2102 10/- 
CV2103 7/- 
CV2105 §8/- 
CV2260 5/- 
CV2341 


200/- 
C©V4003 10/- 
cCv4004 


10/- 
CVv4014 8/- 


Q875-6020/- 
QS81200 12/- 
QV03-12 
10/- 
QV04-7 10/- 


CV4046 50/- 


When ordering by mail, please add 2/6 in & to cover handling and postage. MINIMUM CHARGE 1/6, 


WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. 


Please offer us your surplus stock. 


Zz. & I. AERO SERVICES LTD. 


RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 


Please send all correspondence and Mail Orders to OUR NEW ADDRESS OF HEAD OFFICE AT: 
44a, WESTBOURNE GROVE, LONDON, W.2. Tel.: PARK 5641/2/3 


4W W—168 FOR FURTHER DETAILS, 


NEW! 


PRINTED CIRCUIT & 
TRANSISTOR SOLDER 


Designed specifically 
for Printed Circuits 

and High Temperature 
Sensitive Compon- 
ents. Plastic re-usable 
reel contains 250 feet of 
60/40 High Tin Quality 
22 s.w.g. ERSIN 
MULTICORE SOLDER 
with 5-cores of non- 
corrosive flux. Ask for 
Size 10. 


15/- each (subject) 


* For small users, the same specification is 
available on a 2/6d. reel (subject). 


THE UNIQUE 
SAVBIT DISPENSER 


Virtually a third hand for tricky 
soldering jobs. Stands up or 
lays on bench without rolling. 
Continuous coil of 15 feet 5-core 
ERSIN MULTICORE SAVBIT 
Alloy, used direct from the dis- 
penser. SAVBIT Alloy saves 
the soldering iron bit. 

Size 5 Dispenser 


2/6 each (Subject) 


[TL] wire stripper 


AND CUTTER 


This efficient tool strips insu- 
lation, cuts wires cleanly and 
splits plastic twin flex. It is 
adjustable to most wire thick- 
nesses. 


3/6 each (Subject 


If you have any difficulty in obtaining these 
Items they will be sent post free. 


MULTICORE SOLDERS LTD. 


HEMEL HEMPSTEAD, HERTS. 
TEL: BOXMOOR 3636 


CMMS 28 


(See also advertisement on back cover) 
4W W—169 FOR FURTHER DETAILS. 
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MATCHING 
AND 
MATCHLESS 


The matchless quality of Partridge Trans- 
formers ensures their ready acceptance 
by designers—professiona) and amateur 
alike—for inclusion in equipment where 
the highest standards of performance and 
reliability are required. The illustration 
below shows a matching set of P.4200 
Output Transformers and one P.4212 
Mains Transformer used in a Mullard 
10+ 10W. Stereo Amplifier. 


Write for the newest issues of Partridge 
literature on the P4200 & P4212. 


Partridge Transformers Ltd., 


ROEBUCK ROAD, CHESSINGTON, SURREY 
Tel.: Lower Hook 4353 


4W W—170 FOR FURTHER DETAILS. 


January, 1964 : 


CABINETS AT SENSIBLE 
PRICES FROM 


£5.7. Gd! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: , 


THE BRAHMS 
Price 26 gns. 
This new elegant Brahms 
cabinet is available in 
medium walnut and medium 
mahogany or teak with 9in. legs 
and will take any tape deck, 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 

tape storage. 


“THE LOWBOY 
Price 24 gns. 


This rigidly constructed Hi-Fi 
cabinet will accommodate 

even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 

53in. long by 203in. deep by 

26in. high including 

12in. legs. 


TWO NEW LEWIS CATALOGUES 


Designed to assist your choice of cabinet 
and equipment. 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
ALSO the unique 60-page equipment 
catalogue. ONLY 3/6, 


Please send your two new catalogues. . 

Enclosed is P.O. for 3/6 which will be credited 

against any purchase | make. id 
NAME AND ADDRESS ~ 


CORO Coe eae n eens erear tes se HOSS Hon eseeHoeeereneesee® see 


CAPITALS PLEASE 


| 106 CHASE SIDE, SOUTHGATE, LONDON. N,14 
Telephone: Palmers Green 3733/9666 4 
4WW—171 FOR FURTHER DETAILS. 
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CLASSIFIED ADVERTISEMENTS 


Rate 9/- for 2 lines or less and 4/6 for every additional 
One or part thereof, average lines 6 words. Box Numbers 
2 words plus 1/-. (Address replies: Box 0000 c/o ‘‘Wireless 
World’’ Dorset House, Stamford St.. London, $.E.1.) Trade 
discount details available on application. Press Day February S | N G A p O R EF T F L E VY | S | O N S r a V : E 
1964 issue, Friday. January 17th No responsibility 


accepted for errors, 


: bangs THE GOVERNMENT OF SINGAPORE invites applications from Singapore 
citizens residing in the United Kingdom for the following posts. 
4 SITUATIONS VACANT 
Ds TELEVISION ENGINEER 


NATIONAL Physical Laboratory, Teddington, 
Middlesex. 2 


SCIENTIFIC Officer or Senior Scientific Officer For applicants iti i i 
Se GO applicants who are Corporate or Graduate Members of British Institute of Electrical 


ees DLICe. ; Engineers or have equivalent qualifications. In addition, two , t-qualificati 
in interferome b " 5 : . : Ol > years post-qu cation 
the were ue ster eG = perpen training in the operation, maintenance, design, manufacture and installation of Radio 
*in light division. This application of challeng- and/or Television broadcasting equipment is essential. 
ing new techniques of measurement and 
machine control: will be of considerable im- ; , : : ; 
portance 3a @ much wider scientific and in- Salary in the range $785—1420 p.m. according to qualifications and experience. 
ustrial field. - 


QUALIFICATIONS: Degree in Science, with 1st 
or 2nd Class Hons., or equivalent. Also for 


cg Ras Seesheet |) SENIOR TECHNICAL ASSISTANT 
SALARY: S.O. £831-£1,359. S.S.O. (minimum 


age 26) £1,488-£1,832. 
APPLICATION form from Director at above 


address. Closing date January 25th,-1964. (5.) 
[2646 


Applicants must have proved administrative ability and wide experience as a Studio 
Technical Producer with good knowledge and understanding of the technical principles 


R210 POLICE. of a een ons Dg iene talent: ake pe train SpcteHone! staff and be capable of 

establis and maintainin 00! tions with i 
INSPECTOR OF POLICE (SIGNALS) required | Donstenanen: eee eee ee eae 
by the GOVERNMENT OF NYASALAND on 


contract for one tour of 2 to 3 years’ residential 
service. Commencing salary according to age 

- and experience in scale rising to £1,445 a year. 
Outfit allowance £30. Gratuity at the rate of 
15% of total salary drawn. Free passages. PORTAL 
Liberal leave on full salary. Children’s Educa- 
tion Allowances. 


Salary in the range $820—940 p.m. according to degree of approved experience. 


CANDIDATES up to 45 years of age must have Both posts are offered on contract for three years. Candidates must be under 40 years of 
had 5 years’ practical experience of the main- age. 
ag a medium ood fom Bawered HF. ne 

-H.F. radio equipment preferably in a police : 3 ae ; 
force or one of the Benet nacei gies Poshaacion Further particulars may be obtained from the Trade Commissioner for Singapore 
oe a ; £. & G.. Intermediate Certificate an = oe es Northumberland Avenue, London, W.C.2, to whom applications 
advantage. ithi : i 3 
APPLY to CROWN AGENTS, 4, Millbank, sho} e addressed, within three weeks from the appearance of this advertisement 


London, S.W.1., for further particulars, stating 
age, name, brief details of qualifications and 
experience and quoting reference M2/52214/WF. 


658 
W28 DEPARTMENT. 


PROOF and Experimental Establishment, 
PENDINE, Carmarthenshire. 

EXPERIMENTAL Officer/Assistant Experimental 
Officer for provision and programming of in- 
etry pat a noe tae the require- 
ments of trials and proof of weapons, ammuni- 

et ee ee UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


developments on new techniques, particularly 


os a eee es WINDSCALE AND CALDER WORKS 


QUALIFICATIONS: degree, Dip. Tech., H.N.C., 


or equivalent. A good background in electronics 
and mathematics is required; knowledge of 
ballistics and/or telemetry an advantage. 
SALARY: E.O. (Minimum age 26) ‘ £1,164- 
£1,431. A.E.O. £691 (at 22)-£858 (at 26 or 
over)—£1,053. 

THE appointment is unestablished but there 
Vary opportunities to compete for established 


DOSts. 

HOUSE available for successful applicant, if 
married. 

'- FORMS from War Office, C5F, Whitehall, 
London, S.W.1. [2652 


RA! & Television Testers. 


Windscale and Calder Works require experienced men with knowledge 
of electronic equipment and/or industrial instrumentation for fault diagnosis, 
repair and calibration of a wide range of instruments used in nuclear reactors, 
radiation laboratories and chemical plant. This work involves the main- 


FOR City Factory; good rates up to 7/6 per tenance of instruments using pulse techniques, wide band low noise ampli- 
hour; five-day week. ‘ fiers, pulse amplitudes analysers, counting circuits, television and industrial 
RUE ar eet vides Tabernacle instruments used for the measurement of pressure, temperature and flow. 
St., London, E.C.2. [0012 : 

TT ELECOMMUNICATIONS engineers. Men with at least five year Services, Industrial or Commercial background 


H of radar, radio, television, industrial or aircraft instruments are invited to 
eet ae Cina ee write for further information. Training Courses in Specialised Techniques 


IF so top salary awaits you with independent are provided for successful applicants having suitable instrumentation 
laboratory working in pleasant part of England. background. 

FOR further details write in confidence to 

od Steel, Suite A, 62, Queen St., London, 


[2649 Rate of pay £14/5/- rising to £15 per week. 


Married men living beyond daily travelling distance will be eligible tor 
housing. A lodging allowance is payable whilst waiting for housing. 


FOR 
SALES AND WANTED 
ADVERTISEMENT FORM 


Write for details, quoting reference BP.195 to:— 
Works Labour Manager, U.K.A.E.A., 
— Windscale and Calder Works, Sellafield, Seascale, Cumberland. 


TURN TO 
PAGE No. 133 


PLZ 
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EXPERIENCED 


LABORATORY 
STAFF 


Required tor interesting work—testing, repairing and 
recalibration electronic test and measuring equip- 
ment. H.N.C. or equivalent desirable, but not essential. 


Apply in writing to: 


LABORATORY MANAGER 


LIVINGSTON LABORATORIES LTD 


31 CAMDEN ROAD - LONDON -N.W.1I 


YOUNG ENGINEER 


LOOKING FOR AN ASSURED 
FUTURE CAREER? 


We have an immediate vacancy for a 
Junior in the Design Engineering 
Department of an expanding Division 
in a medium sized Company. Quali- 
fications—an approved electrical 
apprenticeship, preferably on Trans- 
formers, with particular emphasis on 
Transformers for Electronic Equipment. 
National or Higher National Certificate 
preferred. 

Contributory pension and free iife 
assurance schemes, modern canteen 
facilities. 

Apply in writing giving full details of 
age, education, experience and sal 
to date, to Box 5270 c/o “* WIRELES 
WORLD.” 


WELSH COLLEGE OF ADVANCEDTECHNOLOGY 
DEPARTMENT OF APPLIED PHYSICS 


Head of Department: J. R. Bristow, B.Sc., Ph.D., 
F.Inst.P., A.M.L.E.E., A.M.I.Mech.E. 


POST-GRADUATE 
DIPLOMA IN ELECTRONICS 


Applications are now invited for 
places in the. full-time one year COL- 
LEGE DIPLOMA COURSE IN 
BLECTRONICS, commencing Septem- 
ber 1964. The course will be of par- 
ticular interest to graduates, or equi- 
valent, in science or technology wishing 
to consolidate their studies with a 
specialist year devoted to Electronics. 

Further details can be obtained from 
the College Secretary, Welsh College 
*of Advanced Technology, Cathays 
Park, Cardiff. Application forms should 
be completed and returned to the 
College not later than 30th June, 1964. 


2 No MINISTRY requires: 


(A) Examiners (Technical Class Grade III) in 
the Radio Division of the Aeronautical Inspec- 


| tion Service. 


DUTIES: At Henlow, the calibration of a wide 
range of electronic equipment the com- 
pilation of calibration manuals. At other units, 
the technical supervision of staff, the inspec- 
tion and testing of equipment and submission 
of inspection schedules. : 

LOCATION: Vacancies exist mainly at Hen- 
low. A small number of posts may also: become 
available in S. Wales and Western and Northern 
England. . 
QUALIFICATIONS: A full five year apprentice- 
ship or equivalent training. Experience in 
the development, manufacture, inspection, 
maintenance or testing of wireless or radar 
equipment. O.N.C. (Elect.) or City and Guilds 
Intermediate Certificate plus Radio II or an 
equivalent qualification. Applicants must he 
prepared to serve a tour or tours of 2 or 3 
years’ duration overseas. : 
(B) Technical Class Grade III (Radio) in Sig- 
nals Command. i 

DUTIES: Assistance in the design and evalua- 


| tion of radio. communications, radio navigation 


and radar systems or assistance in the mainten- 
ance and modification of equipment in a Radio 
Telegraph Station. 

LOCATION: Upwood and Watton; other 
vacancies may arise later in other locations. 
QUALIFICATIONS: Full apprenticeship or 
equivalent training plus O.N.C. or C. & G. 
Inter or Technician’s cert. or equivalent. quali- 
fication. Applications considered from _ those 
taking the final year of these certs in 1963/64. 
APPOINTMENTS. will be unestablished but 
en for permanent appointments are 
likely to arise. 

SALARY Scale:. £886-£1,059; age 28 and over 
start at £947. Prospects of promotion to 
higher ranks with max. of £1,716. Applications 
and further details from Air Minstry C.E.3f, 


| London, W.C.1, closing date for applications 
| 14th January, 1964. [2645 


§ Sie UNIVERSITY OF SOUTHAMPTON. 


| DEPARTMENT of Physics. 


TEMPORARY Contract Assistant required to 
construct. and test electronic equipment for 
satellite instrumentation. Candidates should 
have had experience with transistorised cir- 
cuitry. Salary up to £900 per annum according 
to age and qualifications. Period of appoint- 
ment two years. Applications in writing, giving 
details of age, education and experience and 
the names of two referees should be sent to the 
Secretary and Registrar, The University, 
Southampton, as soon as. possible. [2661 


PEGASUS COMPUTER MAINTENANCE 


Digital computing facilities are provided by the Operational Research Department 
of BISRA for the benefit of other sections of BISRA and for member steel companies, 
in addition to the extensive use made of these facilities by the department itself 


in carrying out its own work. 


Applications are invited for the post of Maintenance Engineer for the Pegasus 


computer installation at BISRA’s Battersea Laboratories. 


Although the basic 


responsibility of the maintenance engineer is to maintain the computer in good 
working order, the opportunity does arise to design and construct additional electronic 


devices. 


Suitable applicants will have had some experience in maintaining digital computers 
or similar electronic equipment and will possess a Higher National Certificate or a 
qualification of an equivalent standurd. Training facilities in Pegasus computer 
maintenance will be provided, if necessary, for an otherwise suitably qualified 
engineer. 
Applications, stating age, qualifications and experience should be sent to:— 


THE PERSONNEL OFFICER, 


BUIPSTRPA 


BRITISH IRON & STEEL RESEARCH . 
ASSOCIATION, 


24, Buckingham Gate. London, S.W.1. 


JaNuaRY, 1964 


= CIVIL SERVICE. 


|| A VACANCY exists for a Technical Officer in 
| the Harbours and Airport Committee’s Telecom- 


munications : Department. : ‘ae 

THE officer will be engaged on the installation 
and maintenance of Marine and Aeronautical 
Navigational Aids and Communications equip- 


ment. 

QUALIFICATIONS: Ordinary National Certi- 
ficate in Electrical Engineering, or the City and 
Guilds Intermediate Certificate in Telecom- 
munications (old syllabus) plus Radio II, or 
Intermediate Certificate in Telecommunications 
(new syllabus) plus certificates in Mathe- 
matics B, Telecommunications Principles B and- 
Radio and Line Transmission B, and at least 
five years’ appropriate experience. Si D 
SALARY on scale £1,118-£1,270 per annum.— 
APPLICATION forms may be obtained from 
the Establishment Officer, States’ Greffe, Jer- 
sey, C.l1, Completed forms must be returned 
not later than 31st January, 1964. [2666 


eo broadcasting engineer. 


GOVERNMENT of Uganda. C, : 
APPLICATIONS are invited from candidates, 
under 50,” with Corporate Membership of eithér 
the I.E.E. or the Brit. I.R.E. plus 
executive experience in a National So 
Broadcasting Organisation; familiar with M.F. 
and H.F. propagation and practical experience 
of high power transmitters and associated 
studio equipment. \ 
DUTIES of the post eee be to assume complete 
responsibility for all technical aspects and staff 
of the National Sound Broadcasting . Si A 
Equipment includes 50 K.W. 
K.W./ELF. i 
radiators and vertical incidence aerial arrays, 
and modern transistorised studio equipment 
with semi-automatic continuity equipment. 
The appointment will be for one to two tours 
at candidate’s option with a salary in the range 
of £2,502-£2,664 plus a gratuity of 25%-45% 
of total emoluments. Free family passages. 
Free medical attention and furnished 
provided at moderate rentals. Generous leave 
and_ education. allowances. Apply to Director 
of Recruitment, Department of Technical Co- 
operation, Eland House, Stag Place, Victoria, 
S.W.1, quoting D26/RC 237/153/012. [2643 
N OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO, LIMITED. 
TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and engineers for @ overseas career in 
North West. and East Africa, the Mediterran- 
ean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HP and VHF communi- 
cations, RTT and navigational aids, we should 
be interestel to near from you. © Successful 
candidates would normally spend six weeks at 
our Rad:o Training School, Southall, Middle- 
sex, before proceeding overseas, Lut in some 
cases staff with <uitable qualifications and ex- 
perience may be offered immediate posting. 
Overseas stafi receive a tax-free salary with 
married and child ~lovances if appropriate 
and accommodation, bachelor or married, is 
provided free; other benefits include generous 
UK. leave and membership of an excellent 
pension and life @ssurance scheme. 

WRITTEN applications, please, to Personnel 
Officer. 40, Park St., W.1. [0084 


j S22 COLLEGE, London, S.W.7, 


AUTOMATIC Control Group. 

THIS Group is currently organising large-scale 
projects in connection with an advanced re- 
search programme involving automatic control, 
digital and analogue computers, and special 
purpose electronic equipment. 

THERE are vacancies for technical and de- 
velopment staff at salaries ranging from £760 
to £1,760 p.a., with superannuation benefits. 
Full details of experience and _ qualifications 
to. Professor Westcott, Electrical Engineering 
Dept., by 21st January. : [2634 


‘GOVERNMENT COMMUNICATIONS HEADQUARTERS 
requires 
RESEARCH AND DEVELOPMENT CRAFTSMEN 


RADIO MECHANICS for the maintenance and 
installation of radio communication receivers and 
equipment. 

TELEPRINTER MECHANICS for the maintenance 
of teleprinter and cypher machines and associated 
telegraph equipment. 

COMPUTER MECHANICS for the maintenance of 
computer peripheral equipment including magnetic 
tape handlers, paper tape equipment and electric 
typewriters. 3 
WIREMEN for prototype sub-assembly layout, 
wiring and testing of radio and eomputer type 
chassis. 

BASIC PAY £11/12/- per week plus supplementary 
pay up to 87/- per week. Supplementary pay will 
be assessed at interview based on ability and the 
necessary basic qualifications. 


Apply in writing to: 
Recruitment Officer (RDC/3), G.C.H.Q. ‘‘A” Block, 
Oakley, Priors Road, Chelfenham, Glos. 


JANUARY, 1964 


WIRELESS WorRLD 


G.E.C. (Telecommunications) Ltd, are manufac- 
turers of transmission systems in the VHF and 
micro-wave bands, and electronic and electro- 
mechanical telephone exchanges. We are going 
through a stage of considerable expansion and 
will be requiring the following staff from time to 
time over the next 12 months:— 


TEST DEPARTMENT 


For the junior vacancies we would like to see evidence 
of progress in ONC or in City and Guilds telecom- 
munications subjects. Men who have been working 


on electronic or telecommunications equipment in 


the Services are particularly welcome. For the 
senior vacancies some years’ experience on electronic 
or electro-mechanical equipment preferably combined 
with formal qualifications are desirable. Starting 
salaries are in the bracket £13/6/- to £18 a week. 


COVENTRY 


CONTRACT ENGINEERS 


Would be particularly attractive to men who have 
had wide experience of the installation and com- 
missioning of complex telecommunications systems 
and who are now seeking more static employment. 
Starting salary not less than £1,000 a year. 


INSTALLATION 


Testers and installers for the installation and com- 
missioning of transmission equipment both in the 
U.K. and overseas. 


ELECTRONIC DESIGN 
ENGINEERS 


Production of manufacturing drawings from laboratory 
schematic sketches. A formal qualification together 
with a mechanical as well as an electronic bent and 
draughting experience are required. Starting salaries 
are in the bracket £15-£17 a week. 


Apply, with full details of age, education and experience to:— 
THE STAFF OFFICER 
THE GENERAL ELECTRIC COo., LTD. 


Telephone Works, Copeswood, Coventry 


Res Naval Scientific Service. | ON os aes COLLEGE OF NORTH WALES, 
ango.. 

GOVERNMENT Communications Headquarters, Applications are 

Cheltenham, Glos. : 3 Senior Technician 

SCIENTIFIC. Officers/Senior Scientific Officers. Psychology. 


MATHEMATICIANS 


required for computer 


invited for the 
i the Department of 
Experience in electronics essential. 


NSTITUTE OF NEUROLOGY 

NATIONAL HOSPITAL. 
ELECTRONIC Engineers 

available) 


post of required 
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AND 


(2 posts 
for development and maintenance 
of equipment used for Medical Research in the 


application and programming, and for combi- 
natorial and statistical research. Physicists 
and electronic engineers for research, develop- 
ment and design work in telecommunications 
field involving use of latest equipments and 
modern techniques. Qualifications: 1st or 2nd 
class honours degree or equivalent in appro- 
priate subject. Also for S.S.O. at least 3 years’ 


SALARY wil! be on a scale rising from £760 
to £900 per annum. 

TWO copies of the application giving details 
of age, qualifications and experience together 
with the names of two referees should be sent 
to the Registrar by January 15th, oe 86S 


University Department of Clinical Neurology and 
the .Department of Applied Electro-physiology. 
Appointment as Senior or Chief Physics 
Laboratory Technician (£815-21,300 per annum) 
according to qualifications and experience. Ap- 
plications to the Secretary, The National Hos- 
pital, Queen Square, London, W.C.1. [2650 


electronic 


"TELBVISION engineers are invited to gain 


y NDUSTRIAL control—specialist 
625 experience at our London branches, i 


post-graduate experience. with experience in design of systems offered 


SALARY. S.O. £791-£1,309. S.S.O. (mini- | 800d wage, sales bonus, pension, etc.—Apply | post in new company; prospects of director- 
mum age 26) 21,496 84 7h ( Robinson Rentals Ltd., Services Dept., 43-45 ship later.—Please reply, pane fullest details 
F.S.S.U. opportunities to compete for estab- St. Peters St., Bedford. [2648 | of experience, to Box 5274. 


lished posts. : ; 
EXPERIMENTAL Officers/Assistant Experimen- 
tal Officers: ‘ 
MATHEMATICIANS for computer programming. 
Qualifications: 2 G.C.E. ‘A’ levels in science 
or maths. plus 3 ‘‘O”’ level subjects. If over 
22, degree, Dip.Tech., or H.N.C. 

SALARY: E.O. (minimum age 26) £1,164- 
£1,431. A.E.O. £490 (age 18)—£858—age 26 
or over)—£1,053. 

APPLY to S.S.P., Admiralty, 


TEST ENGINEERS 


Expanding activities in a leading Company give rise to vacancies in Telecommunications 
embracing Units and Racks of equipment in the Telephone, VFT and Pulse fields. 


IN LABORATORY 


Collaboration with design engineers. 
Preparation of Test information. 
Consultation during testing. 
Interpretation of Test results. 
Experienced and qualified engineers will find the work interesting and varied. 


IN FACTORY 


Empress State 
[2641 


Building, London, S.W.6. (5) 
INISTRY OF AGRICULTURE, FISHERIES 
AND FOOD 


FISHERIES Laboratory, Lowestoft. : 
ASSISTANT experimental officers/experimental 
officers (male) for work, both in the labora- 
tory and at sea, on the design, construction, 
, and maintenance of a wide. range of electronic 
equipment for instrumentation in fisheries and 
scientific research. Qualifications: H.N.C. (or 
equivalent) preferred. (Minimum:—G.C.E. 
“A’" level in Physics and another science.) 
Good electronics experience essential. 
_ SALARY: A.E.O, £691 (at age 22)—£858 (26 
- or over)—£1,053); E.O. (minimum age 26) 
_ £1,164-£1,431. Opportunities for establishment. 
_ Application form from Director, Fisheries 
Laboratory, Pakefield Road, Lowestoft, Suffolk. 
Closing date January 13th, 1964. [2651 


i CfDauRy BROTHERS, Ltd., have a vacancy 
for a senior control and systems engineer. 
ABLE to design and apply electrical, electronic 
and magnetic devices to food processing and 
handling plant. The position is progressive 
and offers interesting work to a man with a 
logical and ingenious approach to control prob- 
lems. Candidates must be willing to work in 
co-operation with other staff members, technical 
and _ professional. ; 
APPLICATIONS, stating age, qualifications, ex- 
perience and_ salary required, should be 
addressed to E.M.A., Cadbury Brothers, Ltd., 
Bourneville. Birmingham. [2631 


Testing and inspection vacancies. 
Fault location and clearance on all types of Electronic Telecommunication 
Equipment. Please write, stating age, qualifications and experience to: Box 
Number 5275, c/o “‘ Wireless World.” 

Good prospects including Staff status for suitably qualified and experienced testers. 
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WIRELESS WORLD 


January, 1964 


VACANCIES IN 

THE COMPOSITE SIGNALS ORGANISATION 
A number of vacancies, offering good career prospects, exist for:- 

RADIO OPERATORS 

Write, giving details of Education, Qualifications and Experience to:- 


Recruitment Officer (CSO/3), Government Communications Headguarters, 
‘A’ Block, Priors Road, Cheltenham, Glos. 


(MALE) 


ELECTRONIC 
ENGINEERS 


Men with O.N.C: or equivalent ex- 
perience required for Test Room on a 
variety of instruments and equipment 
for H.M. Services. Suit radio techni- 


cians with experience on ground radio 


and radar equipment. Staff position. 
Salary in line with qualifications and 
experience. Holiday arrangements 
honoured. Superannuation scheme. 
Company station transport. 


Apply in writing to Personnel Officer, 


PETO SCOTT ELECTRICAL 


INSTRUMENTS LTD. 
Weybridge 


Goon TESeORy EDUCATION AUTHORITY. 


TECHNICAL COLLEGE. 
APPLICATIONS are invited for appointment, 
from ist January, 1964, or as soon after as 
possible, as Assistant Grade ‘‘B’”’ for Radio 
and Television Servicing and Telecommunica- 
tions to Final City and Guilds standard, and 
to assist with the development of courses in 
Industrial Electronics. Applicants for_ this 
post should have at least a City and Guilds 
Final Certificate in one or more of the sub- 
jects mentioned, together with a H.N.C. in 
Electrical Engineering (Light Current), 
should also have had sound industrial ex- 
perience. Teacher-training or teaching experi- 
ence would be an added recommendation. 
Salary in accordance with the Technical Scale 
Grade ‘‘B,” £830 to £1,450 with allowances, 
where appropriate, for degree and approved 
industrial experience. 
FURTHER particulars and forms of applica- 
tiom may be obtained from the Principal, Tech- 
nical College, Longport, Canterbury. Com- 
pleted. forms should be returned as soon as 
possible. 
N. POLMEAR, Chief Education Officer, 
Education Office, 78, London Rd., Canterbury, 


Kent. : [2635 
CTIVE partner/director considered by ex- 
panding London recording studio; min. 
capital £2,000.—Box 5277. [0141 


T engineer required for electronic instru- 


ments; 40-hour week.—Levell Electronics, 
Ltd., Park Rd., High Barnet. Tel. Barnet 
5028. [2668 


and. 


hee INSTITUTE OF TECHNOLOGY 


INSTRUMENTATION Research é 

A RESEARCH Assistant is required in the 
Department of Chemical Engineering to under- 
take research work on instrumentation and 
automatic control systems. He will be ex- 
pected to undertake research work in one or 
more of the following fields: 

MEASUREMENT of level and flow of powdered 
materials using electronic techniques. 
MEASUREMENT of humidity. 

SPEED of response to control systems. 
APPLICATION of analogue and digital com- 


puters. 

APPLICATIONS will be considered both from 
newly qualified graduates and from suitably 
qualified men or women with imdustrial or 
research experience. 

THE post is superannuable and the starting 
salary will be dependent. on experience and 
qualifications within the range £700-£1,300 
For further particulars apply to the Registrar, 
Bradford Institute: of Technology, Bradford. 5 


AR DEPARTMENT, 33. Central Workshop 

REME, Newark, Notts 
TELECOMMUNICATIONS: Mechanics for over- 
haul of wireless equipment, starting range 
pay £11/11 to £12/13; progression beyond this 
according to service and qualification. Five- 
day 42 hours working week, opportunities for 
external training and  promotion.—Apply to 
Officer Commanding, 33, Central Workshop 
REME, Lincoln. Road, Newark, or local office 
the Ministry of Labour, quoting reference 
33/CW/1. [0232 


VSS in the Diplomatic Wireless Ser- 
vice of the Foreign Office. _ 

THE Diplomatic. Wireless Service has vacancies 
at Hanslope Park, Wolverton, Bucks, and 
Boreham Wood, Herts, for test engineers. _ 
FULL apprenticeship plus industrial experience 
in communications equipment is preferable but 
applicants engaged upon radio servicing will be 
considered. ; : 
SALARIES will be within the following scales 
according to age and qualifications: 

£714 eee oo per annum. 

£886 (age 26)—£1,059 per annum. 
POSSESSION of O.H.C.., or equivalent, may 
warrant higher starting pay. 

LOWER starting salaries apply to younger 
candidates. } 

APPOINTMENTS will be on a temporary basis 
in the first instance but there will be oppor- 
tunities for suitably qualified candidates to 
compete for establishment at a later date. 
CANDIDATES and both their parents must have 
been British subjects at all times since birth. 
CANDIDATES must be prepared to undergo 
medical examination. are 
APPLICATIONS in writing, giving age, quali- 
fications and experience, to the Personnel 
Officer, Diplomatic Wireless Service, Hanslope 
Park, Wolverton Bucks, quoting T.E.1, [2628 


TECHNICAL 


techniques. 


E[LIOTT 


required by the High Voltage Tube Division. The Division’s products include electronic 
tubes and vacuum devices. Applicants should be experienced in high voltage and pulse 


The preferred age for this position is between 30 and 45, 
Ex-service personnel will be considered for this position. 
Please apply in writing giving full details of qualifications and age to the: 


Feraannel Officer (Ref. P.0211) 
ELLIOTT BROTHERS (LONDON) LIMITED 


Elstree Way, Borehamwood, Herts 


LY | A Member of the Elliott-Automation Group ‘ 


ASSISTANT 


CLOSED CIRCUIT 
T.V. TESTERS 


applications from _ test 
engineers, preferably with previous 
industrial experience on television. 
equipment. Interesting work: on TV 


We invite 


cameras, camera control units and a 
variety of monitors including transistor 


equipment. 

_ Successful applicants will be offered 
positions on the. Company’s permanent 
staff. Salary in line with qualifications 
and experience. Holiday arrangements 


will be honoured. Superannuation 
scheme. Company station transport. 


Apply in writing to Personnel Officer, 


PETO SCOTT ELECTRICAL 
INSTRUMENTS LTD. 
Weybridge 


OUTH OF SCOTLAND ELECTRICITY 
BOARD. ' 
HUNTERSTON Nuclear Generating Station. 
INSTRUMENT Mechanics are required at Hun- 
terston Nuclear Generating Station, West Kil- 
bride, Ayrshire, to service a wide range of 
physical, electro-mechanical and electronic in- 
struments. These situations offer unrivalled 
opportunities for first class mechanics to widen 
their knowledge and gain experience on up-to- 
date, modern techniques. If you can service 
any two of the following and would like to 
live and work in pleasant surroundings on the 
Ayrshire coast. then we would like to hear 
from you:— A 
(1). Temperate. pressure and fiow measuring 
ins 1uments 
2). Precision mechanisms and printers. 
3). Automatic telephone exchanges. 
4) Closed circuit television and V.H.F. radio. 
5) D.C. and pulse amplifiers. 
6). Transistor amplifiers and controllers. 
7) Transistor digital and logic circuits. 
THESE posts are permanent. 42-hour, 5-day 
week. Hourly rate 6/74, plus productivity 
allowance of 4/6 per week. On completion of 
two years’ service an additional 8/6 per week 
is paid. Sick pay and superannuation schemes. 
Housing will be ,available within reasonable 
distance of the Generating Station to suitable 
applicants. 
APPLICATION forms are obtainable from the 
Station Superintendent, Hunterston Nuclear 
Generating Station, West Kilbride, Ayrshire, 
and should be returned within four weeks of 
the appearance of this advertisement. [2606 


ews 
SMITHS RADIOMOBILE 
EIS ME eS O TER ee LON (OF TT 
Britain’s Car Radio 
specialists . 


mvite applications from 


Raoio Service Engineers 


These appointments are progres- 
sive and there are prospects of 
advancement for men with the 
right experience and ability. 
Please apply to: 


The Personnel Manager, 

S. SMITH & SONS (RADIO- 
MOBILE) LTD., Goodwood 
Works, North Circular Rd., 
LONDON, N.W.2. aN 


(Near Staples Corner) 


Or telephone for an appointment, 
GLAdstone 0172. j 


January, 1964 


ELCONTROL LTD. 


; TECHNICAL, 
TEST AND SERVICE ENGINEERS 


Young men interested in working on industrial 
electronic controls and automation devices. 


We have vacancies in Technical Department for 
experimental assistants and in test and .service 
sections. Real. enthusiasm with initiative and 
determination and genuine interest in transistor 
‘electronics. more important than qualifications, 
We are interested in young men who have a real 
urge to invent and experiment but whose lack of _ 
these qualifications is perhaps hindering them in 
their present job. ‘Radio and TV engineers would 
find work interesting and rewarding—Please 
send full details in chronological order with 
salary required to Managing Director, Elcontrol 
Ltd., 42, Wilbury Way, Hitchin, Herts, Age limits 
we would suggest are from 17—40 but exceptional 
applicants outside these limits would be con- 
sidered. - 


AIL order manager required.—Central Lon- 
don (Hi-Fi). State experience in confi- 
dence.—Box 5192. [0139 


Step personnel required for long term 
32 Government and commercial projects. Work 
in Audio, L.F. and instrumentation fields. 
(a) ELECTRONIC Testers. Staff appoint- 
ments £850-£900 p.a. plus overtime. Contri- 

- butory pension scheme after qualifying period= 
(b) ELECTRONIC Inspectors. Basic weekly 
trate £15-£16 plus overtime. May eventually 

be eligible for staff appointments. 

(c) MECHANICAL Inspectors. Basic weekly 
rate of £14-£15 plus overtime. May even- 
tually be eligible for staff appointments. 
Selected cases assistance may be given with 
ousing. : 
APPLY in.writing to Mr. R, Evans, Hartley 
Electromotives Ltd., Octopus Works, Monk- 
moor Rd., Shrewsbury, Salop. 

STATE age, experience and qualifications. 
TRAVEL expenses will be paid for candidates 
select for interview. [2660 


TECHNICAL sales correspondent required 
immediately to assist sales manager; experi- 
ence in aircraft, radio/radar systems essential. 
full details of experience ‘to: Sales 
Manager, Radio/Radar, FieldTech, Ltd., London 
Airport. Tel. Skyport 2141. [2625 


ACANCIES for electronic mechanic grade I 
exist at the School of Electronic Engineer- 
ing, REME, Hazebrouck Barracks, Arborfield, 
Nr. Reading. : 
pe eal Old Pa for appointment:— 

# work includes fault finding in complex 
electronic circuits, the repair, maintenance and 
modification of electrical, electronic and light 
mechanical assemblies. : 

RATE of pay:—282/- to 307/-. 

FULL particulars may be obtained from the 
Commandant of the above School or C.E.P.O., 
C.A.D. Bramley, Nr. Basingstoke, Hants. 12640 


LECTRONIC engineer, specialising in flash, 
‘tape recorder and sound unit repairs, re- 
quired for senior position in Dixons Service 
Division; pay and conditions are acknowledged 
‘the finest in the trade. 
PLEASE write: . Dixons. Photographic,  Ltd., 
494/496, Honeypot Lane, Stanmore, Middleses 


ELEVISION field engineer wanted, clean 

driving licence, must be conversant with 
all makes and be able to work on own initia- 
tive, salary according to experience.—Ham- 
mants, 26-28 Bell St., Henley on Eee ee 


dP epee engineers, senior and junior electronics 
engineers required by internationally known 
organization; candidates must be single, medi- 
cally fit, prepared to spend periods of up to 
two years abroad, and be able to accept res- 
ponsility for the success of projects. 
QUALIFICATIONS: Senior posts—B.Sc., H.N.C. 
or equivalent plus industrial experience. Junior 
posts—O.N.C. ‘or experience as a first-class 
skilled radio mechanic. : ; 

A knowledge of modern survey techniques is an 
advantage. 

BOX 5268. [2624 


AML pies abla aerial designer with knowledge 
of engineering and production required by 

well known TV rental company for work on 
- 1964 programmes; candidate should be well ex- 
perienced, between 30 and 40 years, and should 
supply full details to Box 5050, c/o Kingscott 
Advtg., 18-20, St. Andrew St., London, sere 


.P. requires an engineer qualified to H.N.C. 

standard to operate and maintain a new 
telecommunications/telemetry network in the 
Arabian Gulf. Applicants, aged 24-30, should 
have experience with modern medium power 
MF, HF and VHF single and multi-channel 
radio, radar, small auto telephone exchanges 
and must have experience of digital data tele- 
metry and control systems res transistors and 
other solid state devices. he position is 
“single status’’ with home leave every 
months, and is for an initial contract of 2 
years. Conditions of service are excellent.— 
Please send full details of qualifications and 
experience quoting ref, F.631, to Box 3530, c/o 
Hanway House, Clark’s Place, E.C.2. [2669 
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WAR DEPARTMENT 


Royal Armament Research and Development 
Establishment, Potton Island 


require 


Skilled FITTERS/TURNERS 
ELECTRONIC/MECHANICS 


Semi-Skilled EXPERIMENTAL WORKERS 


(In electronic labs. and magazines) 
RANGE WORKERS 


Good conditions of service. Paid annual leave in addition to 
paid Public Holidays. 

Paid sick leave scheme. 

Prospects of pensionable employment after a qualifying 


‘period. 


For further particulars apply to:— 


The Administrative Officer (W.W.), 
R.A.R.D.E., 

Potton Island, Great Wakering, 
Southend-on-Sea, Essex. 
Telephone: Great Wakering 491 


ALDERMASTON 


Vacancies for 
ELECTRONICS ENGINEERS 


@ 
Information on — 
Rates of pay ** Housing ** Lodging 
Allowance ** Sick pay ** Superannuation 


can be, obtained on application by post- 
card, quoting ref. PA/923/45, to 


The Industrial Recruitment Officer, 
Building F.6.1, 
A.W.R.E. Aldermaston, 
Berks. 
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WIRELESS WORED 


JANUARY, 1964 


TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 
themselves in a position that offers: 

* Satisfactory employment 

% Five-day week 

% Good prospects. of advance- 

ment 

* Staff status 

% Sick pay 

% Generous salary 


Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


12-20 Underwood St., London, N.1 


‘AIR MINISTRY have vacancies for civilian 
radio technicians at R.A.F. Sealand, 
Cheshire, for the servicing, repair, modification 
and testing of air and ground radio and radar 
equipment; commencing salary according to 
age is £701 to £902 p.a., Max, salary £1,036 
..; houses may be available for renting at 
‘est. Kirby some 15 miles from Sealand.—Apply 
to Air Ministry C.E.3h, Sentinel House, South- 


ampton Row, W.C.1, or to any Employment 
Exchange. [2629 
EST engineers.—Applications are invited 


from test engineers with previous industrial 
experience of testing radio communications, 
receivers and transmitters; successful applicants 
will be offered positions on the company’s 
permanent staff; starting salaries commen- 
surate with qualifications and experience.— 
Apply in writing, giving full details to Person- 
nel Officer, Redifon, Ltd.. Broomhill Rd., 
S.W.18. [0252 


HE London Hospital, Whitechapel, E.1, has 
a vacancy for a Senior Electronics Tech- 
nician fcr both routine and development work 
in its Physics Department: preference will be 
ven to candidates with H.N.C. or better quali- 
cations in electronics, but they should cer- 
tainly have had experience in the mainten- 
ance and construction of electronic equipment; 
salary according to experience.—Applications to 
the House Governor. [26 


CO] -—™ Central Office of Information 
requires a qualified and experienced 
telecommunications officer (unestablished) 
to oversee the world-wide network of com- 
munications used by the C.O.I. for the. pur- 
of supply press material to the Information 
fficers of H.M. Embassies and High Commis- 
sions, and to be responsible for planning future 
developments. _The successful applicant must 
be familiar with the latest technical develop- 
-ments; experience in running a communica- 
tions system overseas and in dealing with 
Government departments will be an advantage. 
Salary £1,705 to £1,875 p.a. 
WRITE, giving age, full details of experience 
and qualifications, by 13th January, 1964, to 


Manager (PE.5032/EW)., Ministry of Labour, 
Professional & Executive Register, Atlantic 
House, Farringdon St., London, E.C.4. [2626 


FIELDEN 
ELECTRONICS LTD. 


Paston Road, Wythenshawe, 
Manchester, 22 


wish to appoint a Chief of Test and 
Inspection to be responsible for: all 
aspects of Quality Control from 
Goods Inward to Final Test and 
Calibrations of Industrial Electronic 
Equipment. ; 

An attractive salary will reflect 
the importance of this position. 
Please reply in detail to the Chiet 
Engineer. 


An opportunity to 
work on I°C*T computers 
in the 1100, 1300, 1500, 
Atlas, Orion, Sirius, Mercury 

and Pegasus ranges 


There are a number of attractive 
vacancies in our Field Engineer- 
ing Division for Electronics 
Engineers aged 23 to 35 to 
maintain, after training, this 
range of I-C-T computers. 

Applications are invited from 
suitably qualified engineers in- 
terested in working in this 
important and expanding field 
of Electronic Computing. 

Successful applicants will re- 
ceive full, training in computer 
techniques. Consideration will 
be given to candidates possessing 
either: 

15 HEN.G: (Electrical) or 
H.N.C. (Electronics) or similar 
qualifications and industrial 
electronic experience ' 

or 2. Extensive practical indus- 
trial experience in pulse tech- 
niques (men with radar 
maintenance experience in H.M. 
Forces are especially welcome). 

These are permanent, salaried 
positions which offer real scope 
for advancement. Holiday, Sick 
Pay and Retirement Schemes are © 
excellent. 

If you are interested in a 
career with I-C:-T as a Field 
Engineer write (quoting ref- 
erence FerrDiv) to:— 


Personnel Section, 

Field Engineering Division, 
International Computers and 
Tabulators Limited, 
85-91 Upper Richmond Road. 
London, SW15 


ACANCIES exist in our Malvern office for 

Technical Fersonnel with Electronic Engin- 
eering knowledge for preparation of Technical 
Documentation for Services Equipment. Ability 
to r ed drawings with facility essential. Edu- 
catomal level should be O.N.C. or equivalent 
experience 5-day week and good salary. If 
you feel you have the necessary qualifications 
and are interested, write or telephone Archi- 
print Servic:s, Ltd., 12, Worcester Road, Mal- 
vern. Te. 61551/2 [2607 


IL exploration.—Holders of H.N.C. with 

Electronics, or higher qualifications, are 
offered a permanent career in physics; from 
headquarters in the U.K. we operate at home 
and or the continent, but more frequerttly 
in remote areas; actively developing methods, 
mainly electronic, in which your initiative may 
play its part, add technical zest to a life that 
can be adventurous; ability to get along with 
men of other nationalities is of prime import- 
ance.—Please write to Box 5218. 0332 


VACANCIES EXIST IN 
U.S.A. and CANADA 


for 


Qualified and Experienced Electronic 
Engineers. Excellent Salaries and 
Opportunities. We have also Vacancies 
in the London and Home Counties area. 
Please Write or Phone in the Strictest Con- 
fidence. Our Services are Offered: Completely 
Free of Charge to the Employee. 


ELECTRONICS APPOINTMENTS BUREAU 


Gloucester Mansions, Cambridge Circus, 
London,. W.C.2. 


Quote Ref. EA/2. COVent Garden 0280 


a Leo are 
SITUATIONS WANTED © 


X-GOVT. retired anlicensed W/T operator 
and technician with a wide experience in 
radio-communications, maintenance and repair, 
seeks employment anywhere, multi-linguist but 
not British born.—Box 5272. [2639 


BOOKS, INSTRUCTIONS, ETC. ; 


Ne RADIO AND TELEVISION SER- 
VICING, 


1956-1963, hardly used, £10.— 

31, Newport Crescent, Mansfield, Notts. 
R sale, back numbers Wireless World, 
Jan. 1950 to mid-1963.—13, College Rd., 
Wembley, Middx, [2636 
EBB’S log book for recording signals 
heard and worked, 112 pages, 954 8in, 
approved format, semi-stiff covers, excellent 
value, 6/- post free, or callers 5/4.—Webb’s 
Radio, 14, Soho St., London, W.1. [0021 


RECEIVERS AND AMPLIFIERS—SURPLUS: 
' AND SECONDHAND / 


etc., AR88, CR100, BRT400 
G209, S640 etc., : it 5 7 & 
I, Electronics, Ltd., Ashville Old Hall, Ashyille 
Rd. London, E.11. Ley. 4986. [0053 


TRANSMITTING EQUIPMENT—SURPLUS. 
AND SECONDHAND 


ANTED, four transmitters type T-1154 and 
three dynamotors. 24 volts.—Phone Roy 
1761. [2667 


NEW TEST EQUIPMENT 


THKITS can now be seen in London and 
4% purchased on easy terms; free_brochure.— 


Direct TV Replacements. Ltd.. Dept. W.W. 
27/1, 126, Hamilton Rd., London, S.E.27. 
Gip. 6166 [2307 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND : 


IGNAL generators for sale, TF 144 F £25; 

TF 144-G £30; Audio No. 5 £25; all plus 
carriage. 

RADIOVOX Ltd., 5, Oxford Place, ne Jane 


WO A.F.M 2, Avo signal generators 450 Ke/s 
-225Mv/s, AM/FM mains operated; £30 each. 
—James. 159. Whittucks Road, Hanham, Bristol. 


2664 

ELEQUIPMENT TV pattern generator Weed 
mint, cost £ 0 o.n.o.; Avo, C. R. bridge, 
£5; Marconi Sig. gen. 3! . @ new, £15.— 
Craig. 8, Elm Rd., Cleethorpes; Lines. [2665 
ce generators, oscilloscopes, output 
meters, wave voltmeters, frequency meters, — 


multi-range meters, etc., etc., in stock —R. T. 
& I. Electronics, Ltd.. Ashville Old Hall, Ash- © 
ville Rd. London, E.11 Ley. 4986 [0058 


NEW COMPONENTS i 


Es O.P. transformers and scan coils for 
most makes, exact replacements, from 25/- 
used and 50/- new; send s.a.e. for imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 
day c.o.d.; examples; new PT’s; Ekco T231/ 
221, 65/-; Py: VT4/7. 59/6; Murphy V250/280, 
65/-; Cossor 938, etc., 62/6; Ferguson 992-8, 
69/6; Masteradio, 65/-; H.M.V 1840-8, 65/-; 
Alba 7T321-4, etc. 52/6 used and 14/17 T/V’s, 
callers only, £1 each.—T.C.S., Ltd., , Cam- 
1 Rd, §.E.5. Tel. Rodney 7917. Oxen 


~- 
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LAW SQN __siopirect REPLACEMENT 


LAWSON TUBE WITH NEW SILVER TELEVISION TUBES 


ACTIVATED SCREEN: AND 


1007 "MICRO FINE” ALUMINISED 12 MONTHS FULL REPLACEMENT 
GUARANTEE 


DESIGNED FOR 
PERFORMANCE 


The modern Lawson Television tubes are specially designed to 


CRYSTAL CALI- 
BRATOR No. 7 
MEK. 1, using 6 
valves: a 1 me/s 
crystal osc. is used 
to synchronise 2 
multi-vibrators, op- 
erating at 100 and 
10 Ke/s respectively. 
Harmonics of 10, 
100 and 1000 ke/s 
are available up to 
20 me/s, far beyond 
‘this on any sensitive set. A modulator is incorporated for 50 
use of receiving. Complete in small Bakelite case with 
carrying handle, power 2v. 1t, 80-120 ht. BRAND NEW 
with circuit and instructions. £8/10/0, post 5/-. 


7s 


LICHT 
OUTPUT 


: te 2s 3 ha 
275 v. D.C. double choxe fltered, 12 VL with connector SIMILAR TUBE REBUILT ETE Oe cee Tebes Of television set. very much improved 
7 to set (state 6 or 12), 45/-, post 5/-. CONTROL BOX 6/-, OR REGUNNED BUT NOT P r here at eir new silver activated screens are much 
post 1/6. MIKE & HEADSET 17/6, Used 10/-, P.P. 1/6. RESCREENED oe ter with better contrast, exclusive ‘‘ micro fine ”’ con- 
~ CONNECTORS 6-6 pin long 5/-. 12-12 pin long 8/6. Post BRILLIANCE CONTROL —3=— cueeue ec juminising gives 50 per ‘cent. more ene 
both 1/é. All brand new. Variometers, New 15/-. Used output. ew small anode aperture electron guns by Mullard, 
10/-, post 2/6. EXTRA PASSENGER Mazda, G.E.C., Brimar, E.E., Cossor, etc., with crisp needle- 
TRAIN SERVICE sharp definition and focus. Silicon yacuum pumping plus depth 


J. T. SUPPLY, 150 MEADOW LANE, LEEDS 11 | Our service is country wide and - formed cathodes giving very long life. fach tube is 100 per 
E : whether you live in the Outer cent. BRAND NEW (glass excepted) and is designed to 

4W W—172 FOR FURTHER DETAILS. Hebrides or at No. 10 we can fit exactly as the original tube, ensuring complete accuracy 

guarantee the finest and fastest and efficiency. 

CRT service in Great Britain. AMDT aTRET Wer Ganne 5,000 TUBES OF EVERY MAKE 

“ i F ; 5 SUPPLY THE EX. 

-W.” audio sig. gen.. scope. stereo hs fitting instructions with every REQUIRE BY RETURN. ach eee low 

tube. 


balancer, s.a.e. for itemised price list. y 
12”’— £4: 10:0 Terms C.O.D. or C.W.O. 


Mullard transistor amp. capacitors in stock.— 


Ajax Electronics, 572, Fulh Rd., London, ‘oe r 

Se = ee "2613 | LAWSON TUBES ps ee cutee LONDON. POSTAL DISTRICTS 
IRECT TV REPLACEMENTS, Litd., largest 2, PEACHFIELD CLOSE, 15’-17"— £5 215 : 0 Gladiyiratindedmived 

fe ee tg aera, dranie “gataut, trance foc Eee WORDS, 2167 31020.) BOs. Fer wcurnyaurold 

formers, deflector coils for most makes, official TEL.: 2100 CARR. & INS. 7/6. tube (excluding [2in.) 

sole suppliers for many set makers, same day 4W W—174 FOR FURTHER DETAILS. k 


despatch service, day and night telephone 
Gip. 6166.—126, Hamilton Rd., S.E.27. [2273 


COMPONENTS—SURPLUS AND 
SECONDHAND | 
NUSED Westinghouse 12v, 3amp rectifiers 
12/6, d Diamond H 8- t i SOU 
Switches, a50V. ‘ta, 12/6: post paid.—Box 5276. B a RN E N D 
(AUDIO ENGINEERS) 


NEW GRAM AND SOUND EQUIPMENT Sound Engineers to the Film and TV 
industry, willnow accept private clients. 


DAMAGED METER? 


Have it repaired by Glasers 


Reduce overheads by having your damaged 
Electrical Measuring Instruments repaired 
by L. Glaser & Co. Ltd. 


We specialise in the 


: s bee repair of all types and 
Ties srs ant dee, medaea™ || Same ime INSTRUMENT. ica" rane 
renell, uvox, Vortexion, Telefunken. F : tekk mmeters,  Microam- 
TUNERS and amplifiers by Quad, Leak, Rogers, Kit Assembly and Alignment. meters, Multirange Test 
Chapman. Tape/Disc/Film Transfer. Meters, Electrical Ther- 
se aaa a and stands by AKG, Reslo, Recorded Sound Effects. eo sei Becoting 
» etc. . : nstruments, etc. 
THE fabulous Microkit condenser mic, highest Translation German/ English. As contractors to various 
professional performance, kit 20gns; complete Business Card Printing. Government Departments, we are the leading 
ready to use, 25gns. Audio Equipment Designed.*** Electrical Instrument Repairers in the Industry. 
ALL tapes and accessories. y ¥ For prompt estimate and speedy delivery send 
RAPID postal service anywhere in world; good Fullest details for Quotation. defective instrument by registered post, or write to 


Dept. W.W.:— 


L. GLASER & CO. LTD. 


LAMBDA RECORD Co., 95, Liverpool Rd., 96-100, Alder 
Liverpool, 23. Tel. Great Crosby 4012. [2396 Tel: Monavol’ Ee eget 


LASGOW.—Recorder, bought, sold.  ex- Ey 
changed; cameras. etc., Srchanged for 4WW—175 FOR FURTHER DETAILS. 4W W—177 FOR FURTHER DETAILS. 


recorders or vice-versa.—Victor Morris, 343, 
Argyle St., Glasgow, C.2. (0201 


OIN Audio Supply Association and save on 
recording costs, 7/6 p.a., 60-page photo- 
graphically illustrated (non advert.) hi-fi 


] . 4/6.—10, Clifford St., London, W.1. 
catalogue : 10138 
a ROICA’’ RECORDING STUDIOS (Est. 

1949).—For the better class tape recorders 
for industry, research, music and private use; 
Ferrograph, Brenell, etc.; complete recording 
service; music for industry, tape/dise.—‘‘ Eroica 


House,” 34, Ashley Rd., Altrincham, Cheshire. 
Altrincham 6688. Studio Director Thurlow 


Smith, A.R.M.C.M, [0122 ' Elect rolytic 
| ‘Capacitors 


* Electronic Flash 


**xExtended Payments arranged. 
Box No. 5184, c/o “ Wireless World ”* 


quality part exchanges welcome; h.p. facilities; 
Specialist audio service dept., records, all labels 
—Parastat service. 


Radio 
Television 
& Electronics 


i 
THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 


SELF - LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


* Energy Storage 
* Motor Starters 


Learn at home with the world’s larg- 
est home study organisation. Brit. 
1.R.E.; City & Guilds; R.T.E.B.; 
Radio Amateurs, etc. Also Practical 


DALY (Condensers) LTD 
Ealing Green: Ealing - London - W5 
EAL 3127:Cables: Dalycon-London 


Courses with Equipment. 
All Books supplied 


Write for FREE prospectus 
stating subjects to 


I.C.S. 


Illustrated brochure and other information 
will be gladly sent on request. 


DEPT. “W.W.” 
Oddie, Bradbury &Cull Ltd. Southampton 
hana Bopp ig ad aahe BD) A i YW Tel. 55883 Cables: Fasteners, Southampton 
5 5 . s 
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-—) FOR PERFECTION IN 
ramptany}  souND REPRODUCTION 


Microphones, amplifiers, loudspeakers, etc., with industrial, 
scientific and domestic applications. 


GRAMPIAN REPRODUCERS LTD 
Hanworth Trading Estate, Feltham, Middx. FELtham 2657 
4WW—179 FOR FURTHER DETAILS. 


SOUTHERN RADIO'S 


RESISTANCE WIRES 
EUREKA- CONSTANTAN WIRELESS BARGAINS 
TEST METERS, FOR 


Most Gauges Available TABLE, 33 x 32 x 2tin- 

D/C M/C Ranges: 0- 
5,000 ohms; 0-60 mA; 
NICKEL-CHROME MANGANIN 0-3 volts; 0-1.5 volts. 


NICKEL-SILVER Range can be extended 
to suit individual re- 
quirements by addition 
of resistances. (Featured 
COPPER WIRE in “‘ Practical Wireless,’ 
March 1961 issue.) 
ENAMELLED, TINNED, LITZ, abe. pak hed by 2 
COTTON AND SILK COVERED Sab ee ee 
SPECIAL QUANTITY PRi i i 
SMALL ORDERS PROMPTLY DESPATCHED | | paid UK. tow eve le eee 
B.A. SCREWS, NUTS, WASHERS Mahe ae ee 3-0-3 volts combined 
soldering tags, eyelets and rivets. _ ranges with prods., 15/-. 
2 ATTACHME fe bie} shy - 
EBONITE and BAKELITE PANELS. TERRECEIVENGICLE ee bad ashe! 


TUFNOL ROD, PAXOLIN TYPE COIL PHONES ae JoRe bi Pa THROAT MICRO- 

: N XES 2/6; AERIALS. 

FORMERS AND TUBES, ALL DIAMETERS. No. | 2/9; No. 2 5/3; WEBBING 4/-+ HAVER. 

SEND STAMP FOR LIST. TRADE SUPPLIED. SACKS 5/6; VALVES: A.R.P.12 4/6; A.T.P.4 

ess — 3/6; SET OF FIVE VALVES 19/-. Postage on each 

RAD & sae, tee ee extra. 

“18”? RECEIVING PORTION ONLY 

POST 10 SU PLIES with 4 VALVES SHORT WAVE 6-9 me/s. 35/-. 

33 Bourne Gardens, London, c.4 ATTACHMENTS for ‘‘ 18” TRANSMITTER- 
RECEIVERS Mark II. 


- Ch . AG 
PROritis: Creeaio coat EIEADP ONES 13/6 per pair. HAND MICRO- 
a. . AERIALS 5/9; MORSE KEY 
4W W—180 FOR FURTHER DETAILS. 6/6; VALVES: A.R.P.12 4/6. ALe 7/6. A.T.P.4 


3/6; SET OF SIX VALVES 25/-. Postage on each 
item except valves 1/6 extra. 
RECORDING BLANKS. Brand new. Ready 


for cutting. I3in. 6/—- each or 15 complete in 
metal case, £4, 

RESISTANCES. 100 assorted useful values; 
new wire end 12/6. NEW. 

CONDENSERS. 100 assorted Mica; Tubular 
etc. 15/-. NEW. 


CONTACTOR TIME SWITCHES. 2 im- 
pulses per sec., in case 11/6. 
Laika CONTACTOR. For use with above 
s a he 
Princi les of QUARTZ CRYSTALS. TYPES F.T.241/243 
2-pin. xin. space FREQUENCIES (F.T.243), 
5,706 kc/s. to 8,625 kc/s. 


a a a 
Hi h- Fidelit FUNDAMENTAL. (F.T.241), 20 me/s. to 
38.9 me/s (54th and 72nd Harmonics.) 4/6 


each. Lists of available frequencies on request. 

Sound CRYSTAL CASES. F.T.241/243. 10/6 per dozen. 

VARIOMETERS for Set No. ‘' 19,’ Brand 
. . new, 21/-. 

En ineerin VISUAL INDICATORS (10Q/4). Type 3 
With 2 meter movements: and two neons. New 
in cover. 12/- each. 

ee | BOMBSIGHT COMPUTERS—Ex R.A.F. 
D.L.A. SM TH B.SC. (ENG.), A.M.I.E.E., Wealth of gears, motors, blowers, etc. Precision 
A.M. BRIT. 1.R-E. made and new. £3/12/6. 

SN RR Ne eS TE Post or carr. extra. Full list Radio Books, etc, 3d. 
In this new book the principles of SOUTHERN RADIO SUPPLY LTD. 
High-fidelity. sound reproduction ‘lH, LITTLE NEWPORT STREET 
are presented particularly for those LONDON, W.C.2 GERrard 6653 


4W W—182 FOR FURTHER DETAILS. 


with an engineering background 
such as senior technicians, junior 
design engineers and serious 
amateur enthusiasts. 

25s net. } @ 


from all booksellers soup S7Etene 
Pitman, Parker St., aus 
London W.C.2 DAE ei. 
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Since 1941 we have Wed 
HAND BUILT HIGH FIDELITY EQUIPMENT 
YV.H.F. tuners from £15. Multi waveband tuner 
including or less V.H.F. band from 
£22: Tone control units, Mono and 
Stereo amplifiers, etc. Technical’ 
€ ‘details. willingly. 


2 AMHURST ROAD 
ELECTRO pe TELSCOMBE CLIFFS 

NEWHAVEN 

SUSSEX 
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“WIRELESS WORLD” TEST INSTRUMENTS 7 


Complete sets of Metalwork, machine engraved 
Fronts. Panels, Special Tag Boards and all 
specified Ist grade components. 

For Professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries ~ 


7 CURRIE STREET, HERTFORD, HERTS 
TELEPHONE: HERTFORD 2264 
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CABINETS e CASES 
: CHASSIS 


Anything in meta. “ONE OFFS” a pleasure. 
Send your drawings for quote % 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM 
LANCS. MAIN 9400 


4W W—186 FOR FURTHER DETAILS. 


HAVING TROUBLE 


with Hi-Fi, R/Control, Radio Kits or T/V? 
Send your equipment or describe problem 
(with circuits) to _ 


D. A. TILLEY 


Qualified R.T.E.B. Technician 
27 STOUGHTON ST., LEICESTER 
: MODERATE CHARGES 


4W W—187 FOR FURTHER DETAILS. 


GRAM AND SOUND EQUIPMENT— 
SURPLUS AND SECONDHAND 


ETURN of post service; record changers, 

players and tape decks, some at _ special 
prices; speakers, Martin tape kits, Mullard 
amplifier kits, Jason tuners, test meters, all in 
stock, H.P. available; send for free illustrated 
lists. — postal only.—Watts Radio, Ltd., 54 
Church St . Weybridge, Surrey. Tel. Weybridge 
47556. [0076 


TAPE RECORDING, ETC. 


| Dig ceca rie 5/AN, under one yr., £72 no 
offers (London).—Box 5247. - [0140 


“@LEEP Learning,’’ the book essential for 
all_ go-ahead people.—Send 6/6 to York 
House, Huddersfield. [0187 


A UNIQUE buy! Recording tape top brand, 
5%in 1,200ft 19/6; 7in 2,400ft D.P. 28/6; 
p. and p. 1/6 per spool; bargains in all sizes, 
S.a.e. for list. 

E. C, KINGSLEY & Co., 132, Tottenham Court 
Road, London, Wl. Euston 6500. [0272 


Pag eet et transfer editing; duplicat- 
ing; if quality and durability matter 
(especially with LPs from your precious tapes) 
consult Britain’s oldest transfer service.— 
Records published for fund raising (Tax Free), 
Sound News Productions 10, Clifford St., Lon- 
don, W.1. Reg. 2745. : [0192 


ALVE cartons ty return at keen prices; 
send 1/- for all samples and list.—J. & 
A., Boxmakers, /5a, Godwin St., baie 


VALVES WANTED 


buy valves for cash, large or small 
quantities, old types or the latest; send 
details, quotations by return.—Waltons Wire- 
Jess Stores, 15, Church St., Wolverham tes 


-JaNuARY, 1964 


NEW EX.-GOVT. ACCUMULATORS. 6 volt 40 amp. 
in -metal carrying case with handle. Size approx. 
height 10 x 9 x 5in., 35/-. 

HEADPHONES. DLR3, with metal band and rubber 
velvet. earpads, lead and plug, 10/-. 

ELECTRICITY SLOT METERS. (1/- in slot) for A.C. 
mains. Fixed tariff te your requirements. Suitable 
for’ hotels, ete. 200/250 v. 10 A. 84/-; 15 A. 94/-; 
20 A. 104/-; other amperages available. Recondi- 
tioned as new. 2 years’ guarantee. 

QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned "as new. 200/250 v. 10 A. 42/6; 15 A. 
52/6; 20 A. 57/6. Other amperages available. 2 
.years’ guarantee. 

SUPERIOR TYPE DESK PHONES, black Bakelite 
cases. Complete with Hand Set. Dial 0-9 and internal 
bell. £3/7/6. 

20-WAY PRESS-BUTTON INTER-COM: TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £7/15/-. 
10-WAY PRESS-BUTTON INTER-COM. TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. (Guaranteed. £6/15/-. 

5-WAY PRESS-BUTTON INTER-COM, TELEPHONES 
in Bakelite case with junction box. Thoroughly over- 
hauled and guaranteed. £4/12/6. - : 
INDICATOR LAMPS. 10 in each strip, approx. size 
1L x 34in. 15/-. 

BRASS JACK STRIPS. 10 Jack sockets in each strip. 
Size approx. 11 x 3tin. 12/6. 

8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15/-. 
6 bank, half wipe, 25 contacts, 47/6. 

ALL GAUGES INSTRUMENT WIRE. Tin copper 
enamelled cotton silk resistance wires from 16 8.W.G. 
to 50 8.W.G. List sent on request. Send 8.A.E. 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. Size 4 x 1 x lin. 
Single coil 2,300Q. Single coil 5000 15/-. 
TELEPHONE HAND GENERATORS, with handles, 
9/6. 

CHROME TELEPHONE DIALS. 0-9. 
inter-office and factory installation. 12/6. 

G.P.0, TELEPHONE TYPE CARBON HANDSETS 10/6 
5in. ROUND MOVING COIL SPEAKER. 3 ohm, 
10/6; 10in. 22/6. 

Elliptical Speakers 7 x 4in., 10/6. 


All prices include carriage in United Kingdom 


23 LISLE ST.(seR. 2769) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 
4W W—188 FOR FURTHER DETAILS. 


‘“SPEARETTE”’ 


PRINTED CIRCUIT SERVICING RACK 


Suitable for 


f i an 


THE ELECTRON:C ENGINEER’S. THIRD 
HAND WHEN ASSEMBLING OR SERVIC- 
ING PRINTED. CIRCUIT PANELS. 


FULL ADJUSTMENT IN ALL PLANES 
Details of this and other aids: 


SPEAR ENGINEERING CO. LTD. 
WARLINGHAM, SURREY 


Tel.: Upper Warlingham 2774 
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WIRELESS WORLD 


A types of valves, British. or American, 
A transmitting and receiving; keenest cash 
prices paid. What have you got to offer?— 
Write or call Lowe Bros., 95-97, Redchurch St., 
London, E.2. Tel. Shoreditch 4415-6. [2382 


WANTED EXCHANGES 


A PROMPT cash offer for your surplus brand- 
new valves and transistors.—R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. [0191 


ANTED, all types of communications 
ceivers and test equipment.—Details to 

R. T. & I. Electronics, Ltd., Ashville Old 
Hall, Ashville Rd., London, E.1l. Ley. 4986. 
(016 

RGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army. Navy or Air Force radio and electrical 
equipment.—Harris, 93, Wardour St., W.1. 
Gerrard 2504. 12271 


- REPAIRS AND SERVICE 


cte- 


ahi Yepairs, cones fitted, guaranteed 
satisfaction.—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. [0223 


Ax eos repair service on Reslo and Gram- 
pian mics.; trade or private.—Post. only 
< Microservice, 4, Kimberley Ave., Liverpool, 


[2461 


35 

WE specialise in tape recorder and Hi Fi 
y repairs and offer a speedy service.—Tele- 

sonic, Ltd., 92, Tottenham Court Rd., W.1. 

Mus. 8177. Leading Hi Fi Dealers. {0044 


FRRoct tons OF BRADFORD, loudspeaker and 
? pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. C. 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. 
22838. {OL71 


| MISCELLANEOUS | | 


NAGE YOR all types cabinets, chassis, 
racks, ete., to your own specification, 
capacity available for small milling and cap- 
stan work up to lin bar. 

PHILPOTT’S METAL WORKS; Ltd., Chapman 
St... Loughborough $ [0208 


ENSON’S better bargains, send s.a.e. for 
free catalogue of Government and manu- 


facturers’ electronic surplus, to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, yaa 
radio, television, tape re- 


See Re sheets, 
corders and various valves for sale, s.a.e., 
state requirements.—She. 8441. John Gilbert 
Television, 1b, Shepherd’s Bush Rd., London, 
W.6. [2563 
YE yv.hf. radio telephone equipment; 
PTC703-704 fixed station; PTC411 remote 


control; PTC114 mobiles: bargain _ price.— 
Tractors (Bath), Ltd., Bathford, Somerset. 
Tel Bath 88487. 2656 

obsolete Marconi H16J boot mounted 


15 radio telephone units, 2 frequency simplex, 
72.775 Mc/s transmit 86,275 Mc/s receive; to 
be sold less crystals and not guaranteed to he 
in working condition; sets can be sold indi- 
vidually. 
EQUIPMENT can be seen at North of Scotland 
Hydro-Electric Board, Meter Test Department, 
Carpenter Street, Perth, and will require to be 
collected from there by successful arin 
FOR sale, X-ray generator by Newton Victor, 
~- comprising 90KVp, 85mA _ transformer, 
rotating anode tube, oil diffusion/rotary pump 
unit and control unit (Raymax 60), complete 
in working order.—Offers to Director, Low 
Temperature Station, Downing St., Cambridge: 


ATALOGUE No. 15, government. surplus 

electrical and radio equipment, hundreds 
of items at bargain prices for the experimenter 
and research’ engineer; 2/6 post free, catalogue 
cost refunded on purchase of ‘50/-.—Arthur 
Sallis Radio Control, Ltd., 93, North Rd., 
Brighton. (0195 


NOTICES 


A Rae ASSOCIATION OF PROFESSIONAL 
RECORDING STUDIOS, Ltd. To protect 
and encourage the interests of member studios 


engaged in electrical sound recording.—Write 
to the General Secretary, A.P.R.S., Flat 4. 
34A. Arterberry Rd., London, S.W.20. [0173 


BUSINESS AND PROPERTY 


OR sale as going concern at moderate prices. 
Two Relay Concessions—one comprising 600 
subscribers in south west, and the other, 800 
in suuth.—Apply 5250 [2548 


BUSINESS OPPORTUNITIES 


| Pcie cin ape offered in electronics busi- 
ness N. London; at present covering com- 


ponents, mail order, kits; some manufacturing; ° 


opportunity for considerable development in 
various. fields.—Box 5271. | 2637 
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% American Carbon Mikes, on table stand 

TREN Re Seatiain sei ciete eben shs/5 spalelsre) aveilisiala alate 10 
% American T47 Morse Keys ............ 5 
% AN/FGC-1 Teletype Terminals ........ $75 0 
% Marconi ‘‘Ellectra’’ Receiver and Power 

Supply ee ns Crs re shemiee cious aectes £75 0O 
% Marconi ‘‘Mercury’’ Receiver and Power 

Sapplys se eae iesie ale tpt selec eee £45 0 
x American Power Units, PE-237........ £12 10 
% S.T.C, RX-5 Receivers...............- £85 0 
% T-4/FRC Transmitters................ £65 O 
% MD-1/FRC Modulators .............. £75 0O 
% Motorola Mobile Transmitters 30/40 mc/s, 

HEDES Gye ey ee Saale ete £12 10 
% AN/TCC-3 Telephone Carrier Terminals £150 O 
% Kleinschmidt 2 A. 5 unit Teleprinters £25 0 
% TT-40/FT Teletype Terminals......,... £55 O 
% E.M.I. Recording Bridges, 230 v. A.C... £12 10 
* E,H.T. Rectifier, 18 KV 500 m/a........ $250 O 
% Philco C.43 Transmitters, 2/12 mc/s..... £75 O 
% Western Electric Stabilised Power 

Supply, 115 v. 1 amp........ccecocees £17 10 
% 85-foot 2tin. dia. Steel Tubular Masts.. £50 O 
% 5-foot Post Office Racks, 19in. wide.... £3 10 
%* 15 KVA Constant Current Transformers £75 O 
% Pen Type Personal Dosemeters........ 15 
%* 1: KVA Double Wound Totally Enclosed 

Transformers, 250/110 v. ...........- £6 10 
%* 75-foot Hollow Plywood Masts ........ £35 0 
* EMI. 3794 Waveform Monitors on 

BEOHSY Bie eraido svoiaiia in he, viele lane ea cotineterars £125 0 
x E.M.I. WM5A Oscilloscopes .......... £175 O 
+* Metro-Vickers H.S.500 Waveform 

Monitors) <1). cod nie oleate veins real ete £225 0 
% R.201 85-valve Triple Diversity Re- 

QCLVOTS “she hina cenile-t bine etonamieeas £75 0 


40-page list of over 1,000 different items in stock 
available—keep one by you. 


% B.C.A. 420 me/s 5-element Yagi Aerial 


Array ot $6.2 ees Bee ee £2 10 
% 19in. Folding Rack Shelves, nickel and 

[1 oh PRA PAOD Aes OOS TOUTE ba $1 10 
% 8.0.8. Distress Band 500 ke/s Precision 

Filters’... See wee he ch ae oleae £1 10 
% Woden 400 m/a 20 Henry Chokes...... £1 5 
% Crypton Cabinet Rectifiers, 200/250 v. 

LOSONV ebevale e oars leraislelsl eaters epoletataterans £8 0 
% BC-610 Whip Aerials, 3 sections, 9 feet 

Trig Tie ae mncciaata st ohsvaspralese mantel inl closest ae £110 
+ American Condensers, 3,500 mfd., 

twice D5 °volts) 4 W7ae wisloss-cieae we sieierere 10 
x Precision Mains Filter units .......... 10 
*% R.C.A. 25 Watt Horn Projector Speakers, 

range: UY mile.) 1./4\. {Uiiaesiegise ug eects £15 O 
%* R.C.A. Squadron -Announcing Systems, 

capacity up to 12 speakers..........+- £95 10 
+ Dowty High Specd Register Counters, 

Ain.) \ja os Dodie es Cee tates ed £6 0 
+ Edwards Speedivac Pumps, 230 v. A.C. £22 10 
% Metro-Vickers Metrovac Pumps, 230 v. 

ASO Seo isie ane pesca Nile ila ate crenatn ale £17 10 
% Avo Geiger Counters ........c0eesees £9 10 
% DAE-1 Marine Receivers ............ £22 10 
ye PV-500 watt Marconi Transmitter, 

SIAGLMMOIS, 6 whiy welele Sim@ieletacaze nia sls 9 oi8ers $200 O 
* E.C.C. 10 KW Rectifiers, 230 v. A.C. 

bey 220 “Wir ECO; ie gente wie als dem dete ot esac £75. 0 
+ TCC-3 Carrier Telephone Systems...... £205 0O 
% RD-115 Twin Chanrel Video Type 

Tape Recorders .....-+++++se+ Bean $125 0O 
+ Type 44—5-unit Keyboard Perforators.. £12 10 
% Creed Morse to 5 unit Electronic Con- 

VOTCOTS t ceeiote cis sua ieee pietare xele cata bdeye £95 0 
% Teletype Metal Tables for 2 machines. ... £410 
% Eddystone §.750 Receivers .......... £4210 


Carriage extra at cost on all above. 


We have a large quantity of ‘*‘ bits and pieces” 


we cannot list—please send us your requirements— 
we can probably help—all enquiries answered. 


P. HARRIS 


ORGANFORD - 


WESTBOURNE 65051 


DORSET 
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WIRELESS WORLD 


JANUARY, 1964 


BRAND NEW 
EX-GOVERNMENT METERS 


0-160 volt A.C./D.C. moving iron voltmeters, magni- 
ficent instruments: in polished wooden cases with 
leather carrying handle. 6im. mirror-scale with kni’e 
edge pointer. 55/-. Ditto 8in. scale, 59/6. Both 


carriage 5/-. 

0-200 amp. A.C. meters, moving iron by Nalder 
Thompson, 6in. iron case, panel mounting 56/-, 
post 4/- (external shunt required). 

0-500 volt A.C. meters, moving iron, 6in. iron: case, 
panel mounting, '7O/-, post 4/-. 

0-15 amp. A.C. moving iron meter, 6in. dial, iron 
case, 25/-, post 4/-. 

0-10 volt A.C. meter, 2in. moving coil movement with 
rectifier (resistance 4,000 ohms), 1'7/6, post 2/6. 
Frequency Meters 900-1,300 c/s., 30/-, post 4/-. 
0-12 amp. D.C. meters, 2in., flange mounting, 
17/6, post 2/6. f anes 

0-250 amp. D.C. meter, moving coil, 6in. scale, wooden 
case, 35/-, post 4/-. 
0-500 volt D.C. meter, moving coil, 6in., panel mounting 
55/-, post 4/-. 5 
0-01, 0-1, 0-10 amp: 3-range D.C. ampmeter, moving 
coil, portable, 34in., in leather case, 25/- post 2/6. 
0-150 volts D.C. moving coil meters, 24in. resistance, 
1,000 ohms per volt (F.S.D. only 1 m/a.), 25/-, post 
2/6. 

ek amp. “ Tong Test’ ampmeters, D.C. leads, 
D.C. current by induction without breaking circuit 
55/-,. post 4/-. ; : 

0-50 amp. D.C. moving coil, 24in., less shunt, panel 
mounting, 10/-, post 2/6 : 

150-0-150 m/a., 30-0-30 m/a., moving coil meters, dual 
range, 2tin., panel mounting, 7/6, post 2/6, 

0-500 Micro Ampmeter, 2in. moving coil, scaled 0-15 
volts and 0-600 volts D.C., 15/-, post 2/6. 

0-250 micro amp. D.C. moving coil meters, 2}in. panel 
mounting, 20/-, post. 2/6. 

Multi range portable test meters, 1,000 ohins per. volt 
(F.8.D. only 1 m/a.) 19 ranges, up to 5,000 A.C. or 
D.C., complete with prods in wooden carrying case 
and instructions, £4/5/-, post. 4/-. 

0-50 D.C. ammeter 6in. moving iron, flange mounting, 
iron case by W. O. Prescott, 25/=, post 4/-. 

0-80 A.C, ammeter 4in. moving iron, flange mounting, 
iron case, Crompton Parkinson, 35/-, post 4/-. 

All goods supplied on 14 days’ approval against cash, 
subject to purchaser agreeing to pay carriage both ways 
in event of return for any reason. 


R. SANKEY 


REGAL CINEMA, ATHERSTONE, WARWICKS 
Telephone: Atherstone 2220/3210 
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NYLON :: P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small, List on application 
BRASS - COPPER : BRONZE 
ALUMINIUM - LIGHT ALLOYS 
STAINLESS STEEL 


H. ROLLET & Co. Ltd. 


Howie Street, S.W.11. BATtersea 7872 
ALSO AT LIVERPOOL BIRMINGHAM 
MANCHESTER, LEEDS. GLASGOW 
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Instrumentation at its best... 


= \ = f a J 
SAME EE E H — 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 
WOODLAND ROAD, TORQUAY. Tel. 63822/3 
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FF you are a self-employed TV service engineer 

wishing to increase your profits by at least 
25% and receive free technical information, 
send s.a.e. for details to Box 5273. [0033 


BAPAGITY AVAILABLE ; 


ECTIFIERS, Selenium and Sulicon units 
supplied for all applications, keen prices, 


good deliveries. 
J. R. SERVICES & DEVELOPMENTS, 231, 
Harlow, Essex. Tel. Harlow 26481. 
- [2599 
E undertake the manufacture of trans- 
formers singly or in quantities to any 
specification; all work guaranteed for 12 

months. 

LADBROKE TRANSFORMER Co., Lid., 820a, 
Harrow Rd., London. N.W.10. Tel. tederoee 


SERVICES OFFERED 


[ BAVE it to us. 


FOR all electronic wiring, small or large, metal 
fabrication, engraving, etc., highly competitive 
prices and excellent delivery. 
APPLY: Contracts Manager, C. & B. Elec- 
tronics, Ltd., 3, Wellington Road, St. Mary 
Cray, Orpington, Kent. Tel. Orpington aE ee 
pense circuit service; small quantity runs 
quickly and economical.—Quotations and 
information from Teleradio Co., Ltd., 18, Turn- 
pike Lane, N.8. [2638 


NDUSTRIAL Electronic Control, a small com- 
pany specialsiing in the above has capacity 
for sub-contracts involving design, manufacture 
or maintenance.—Saunders Electronic Mfg. Co.. 
Ltd. 10, Cash’s Lane, Coventry. Tel. Coventry 
631. [0026 


TECHNICAL TRAINING 


| Pear Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus.— 
“as you learn.’’—Free brochure from Dept. 
W.W.10, Radiostructor. Reading. [0241 


ADIO and TV and 


Rivermill, 


exams 


Licence, R.T.E.B., P.M.G. Cert., etc.; free 
brochure from—British National Radio School, 
Russell St., Reading. 10189 


by The finest method 


for cleaning records 
Already over 200,000 enthusiastic users 


“Dust Bug”. 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT No. 817,598 


THE 


Price reduced to 17/6 (plus 2/11 purchase tax) 


from your dealer or 


CECIL E. WATTS LTD. 
Consultant and Engineer( Sound Recording and Reproduclion) 


Darby House, SUNBURY-on-THAMES, MIDDX 
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TAKE YOUR PICK 2'6 


ANY PACK FOR 
NEW COMPONENTS 

15 Ceramic Condensers. 

27 Condenser Clips, eto. 


80 Carbon Resistors, asstd* 
35 Springs Tension, asstd. 
5 Felt Washers & Strips. 


12' Knobs, ‘Radio and TV 7 
24 Clamps and Brackets. 10 Fuse Holders, assorted. 
15. Assorted Tag-Strips. 40 Mounted Tags, asstd. 
6 Equipment Handles, etc. 12 Equipment Feet, Bro. 
10 Valve Holders, asstd. 250 Sleeves and Grommets. 
16 Socket Panels, asstd. 
15 Coil Formers, asstd. 6 f 

3 Radio-type Coils. 6 Sub-min. Trimmers. 
8 Stamp-type Trimmers. 45 Cable Clips, ete. 

6 R.F. Chokes, asstd. 24 Loudspeaker Gauzes. 
3 Potentiometers, asstd. 15 Push-Button Knobs. 
8 Wafer Switch Biscuits, 2 Wafer-type: Switches. 
3 Add-on DP Switches. 1 Slider-type Switch. 

3 Dropper Resistors. 6 Motor Car Bulbs. : 
16 Valve Top Caps, chrome. 12 Anti-vibration Mounts. 
60ft. Sleeving, assorted. I uminium gern, — 


340 sq. in. Rexine Cloth, twn * 
12 Paper Tube Condensers. 60 Nuts, Bolts & Washers. 
72 Self-tap screws, asstd. 72 End Terminal Covers. 
12 Mica Condensers, asstd. 3 Electrolytic Condensers. 
1 Gram Mounting Kit. 3 Printed Circuits. 
4 HD Carbon Brushes. 3 Block Paper Condenser. 
10 Diodes (rejects). ~ 1 Turret Tuner Chassis. 
7 Metalpack Condensers; 1 Rectifier half-wave. 
1 Twist Drill Set. 1 Twin Ion Trap assembly. 
6 Valve Screening Cans. 24 sq. in. Felt Tape. 

33. Impedance Match Panels 


45it. Prestic Compound. 
8 2a, 2-pin s/w Sockets. WH 10 SES Lampholders. 


s 
All the above packs are assortments taken from our normal 
catalogued stocks, below normal catalogue prices. These 
Pre-Packs have been made up in response to popular 


request. 

EQUIPMENT (Mint Condition) : 
PULSE GENERATOR No. 2. 230 v. A.C., self-contain 
P.U. (ideal 75 watt Amplifier), 550-0-550 v., etc. Trans., 
An XK) BOMBS Se soils Ain ochles ene ee £16 
MODULATOR UNIT No, 28. Similar unit, contains 12 
wae 345-0-345 v., etc. Trans. (Convert. to TX or a 
CL5Ub Magritte ents GRE MnbIO ihc Ny a i 
PULSE GENERATOR No. 19. Similar unit, but smaller, 
230 v. IP, 300-0-300 v., etc. Trans., all- Units have Grey 


MISCELLANEOUS BARGAINS 
Pocket Voltmeters 0-15 v. and 0-250 v. 9/6. 4-Valve Modu- 
lator Units 11/6. AC/DC Power Units 11/-. No. 19 Control 
Units 5/-. 7 TV Pots Mounted 7/6. Dimmer Switches 7/6. 


ALBATROSS ENGINEERING COMPANY — 


DEPT. WWIA 78-80 HIGH ST. GOSBERTON. 
SPALDING LINCS. 
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WANTED EX-W.D. 


Photographic paper, films—l6mm & 
35mm. Also equipment. Details and 
prices to clear to:— 


D.P.S. LTD., ; 
224 Edgware Road, 
London, W.2 
Phone: AMBassador 4427/8 
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LOUDSPEAKER 


: A. ENCLOSURES 


| Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 
£16-10-0 


A. DAVIES & CO. 
i (CABINET MAKERS) 
3 Parkhill Place (off Parkhill 
i Road), London, N.W.3 
GULliver 5775 


sete 
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ARE YOU MAKING FULL USE 
OF YOUR TAPE RECORDER? 


LANGUAGE COURSES 


with your tape recorder 
FULL ELEMENTARY COURSE £2.10.0 
(Including book) 


COMPREHENSIVE COURSE 
(Including handbook) 


New French, !talian and German Advance 


Courses available. 


CONVERSION PULLEYS 


for Collaro Mark 4 deck to run at 
12”, 32”, 74”, persec. Cost complete 


(Please Note change of Address: 


TUTOR TAPE COMPANY LTD. 
2 Replingham Road, London, S.W.18 Van 8787 


£5.0.0 


21/- 


4WW—194 FOR FURTHER DETAILS. 


Introduction to Laplace Transforms 
for radio and electronic engineers 


W. D. Day, Grad I.E.E., A.M.Brit. I.R.E. 


Presents the theory of the Laplace transformation in 
easily understood language, dealing with electrical cir- 
cuits from the very first paragraph to the stage when 
transforms are used to investigate transient conditions. 
The first part of the book is designed for home study 
while the second half is designed as an introduction to 
more advanced texts. 


32s 6d net, by post 33s 6d 
from leading booksellers 


ILIFFE Books Ltd 


DORSET HOUSE. STAMFORD STREET, LONDON, SE1 


January, 1964 


WIRELESS WORLD 


FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE x 


OR STRAIGHT 


TAPER : 
SHANK EAN 2 DIA. 
UP TO NO. 4 oo 


HOLES ACCURATELY BORED 
FROM lin. DIA. TO 12sin. DIA. 
AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 
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ITY & GUILDS (electrical, etc.), on ‘‘ No 

Pass—No Fee” terms, over 95% successes. 
—For details of modern courses in all branches 
of electrical engineering, applied electronics, 
automation, etc., send for 148-page Hand- 
book—free and post free.—B.I.E.T. (Dept. 
388A), 29, Wright’s Lane, London, W.8. [0017 


.M.G, Certificates, City & Guilds examina- 
tions, Brit.I.R.E., also many non-examina- 

tion courses, with radio, TV and electronics; 
_ study. at home with world-famous I.C.S.—Write 
for free prospectus, stating subject, to Inter- 
national Correspondence Schools (Dept. 443), 
Intertext House, Parkgate Rd., London, pag ae 


TUITION 


IDDLESEX COUNTY COUNCIL EDUCA- 
TION COMMITTEE. 

TWICKENHAM College of Technology. 
PRINCIPAL: J. P. Wolfenden, M.Sc., M.I.E.E. 
DEPARTMENT of Electrical Engineering and 
Ehysics. ‘ ; 
TRANSISTOR circuit design. —. 
A special course of twelve evening lectures, to 


be given by specialists from industry will com-~ 


mence on Monday, 13th January, 1964, at 7 
p-m. ‘The course is for electrical engineers of 
graduate or Higher National Certificate standard 
with a knowledge of electronics and fundamen- 
tals of semi-conductor devices. 

THE lectures will give detailed methods of 
designing a wide range of transistor and SCR 
applications and are intended to help engineers 
choose the best type of circuit for a given 


purpose. 
BROCHURES and enrolment forms may be 
obtained from: A : 
THE Principal, Twickenham College of Tech- 
nology, Egerton Road, Twickenham, Middx. 
Telephone: Pop. 6656. [2647 
FR TV set trouble in minutes from that 
great book The Principles of T.V. Receiver 
Servicing, 10s. 6d, all book houses and radio 
wholesalers.—If not in stock, from Dept. A, 
Secretary, 32, Kidmore Rd., Caversham, Read- 
ing, Berks. [0089 


13] 


AUDIO AND 
ACOUSTICS 


G. A. Briggs, Sub. Ed. J. Moir 
10/6 Postage I/- 


ABC’s OF COMPUTERS, by A. Lytel. 
16/-. Postage 9d. 


ELECTRONICS POCKET BOOK, by J. P. 
tara and J. A, Reddihough. 21/-. Post- 
age 9d. 


BBC ENG. TRAINING. MANUAL 
MICROPHONES, by A. E. Robertson. 
75/-. Postage |/-. : 

FREQUENCY DIVIDER ORGANS, by 
A. Douglas. 25/-. Postage I/-. 


GETTING STARTED WITH TRAN- 
pectaihn by L. E. Garner, Jr. 28/-. Postage 
PRINCIPLES OF RADIO & ELEC- 
TRONIGCS, by E. H. Jones. 45/-. Postage 1/-. 


100 IDEAS FOR DESIGN No. 3. By Elec- 
tronic Design. 16/-. Postage 1/-. 


RADIO VALVE DATA 7th Ed. Compiled 


by ‘““WW.”’. 6/-. Postage 10d. 
COMPLETE CATALOGUE |I/- 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKIST 
of British and American Technical Books 


19-21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 


Open 6 days 9-6 p.m. 
4W W—201 FOR FURTHER DETAILS. 


100% TRANSISTORS 


O0C44, OC45, OC8!1, OC81D, 3/6 each. 
OCI70, AFII7, OCI7I, 4/- each. 
OC26, OC35, 


10/- each. XBI03, 


XA102, XAI12, 2/- each. RED AND 


WHITE SPOTS I/- each. XCI4I 6/- 
each. 
Ay. to 22 v. 


250M ZENERS, 3/6 each. 
S.A.E. LIST. 


B. W. CURSONS 
78 BROAD STREET, 
CANTERBURY 
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Quartz Crystal Units 


For 


ACCURACY 

RELIABILITY 

PRICE ECONOMY 

SO COs Write for 
DEPEND foes 
on Price List. 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey. (MALden 0334 & 2988) 
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ULL-TIME courses for P.M.G. Certificates 
, and the radar maintenance certificate, also 
in electrical and electronic engineering.—In- 
formation from College of Technology, car 
i 


HE Incorporated Practitioners in Radio & 
Electronics (I.P.R.E.) Ltd., Membership 
Conditions. booklet 1/-; sample copy of I.P.R.E. 
official Journal 2/- post free.—Dept. A, Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. 0088 


ADIO officers, see the world; sea-going and 
shore appointments; our many recent suc- 
cesses provide additional trainee vacancies dur- 
ing 1964; day and boarding students; grants 
and scholarships available; stamp for pros- 
pectus.—Wireless Sollege, Colwyn Bay. [0031 


O7upy radio, television and electronics with 
the world’s largest home_ study organisa- 
tion; Brit.I.R.E.; City & Guilds; R.I.E.B., 
etc., also practical courses with equipment; all 
books supplied.—Write for free prospectus, stat- 
ing subject, to I.C.S. (Dept. 442), Intertext 
House, Parkgate Rd., London, S.W.1. 10032 


Breoue “Technically Qualified’? in your 
spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B. City and Guilds, 
etc.; highly informative 120-page Guide—tfree! 
—Chambers College (Dept. 433), 148, Holborn, 
London, EC.1 [0013 


pate. certificates, City and Guilds examina- 
tions, Brit. I.R.E.; also many non-exami- 
nation courses in radio, TV and electronics; 
study at home with world famous I.C.S5..— 
Write for free prospectus, stating subject, to 
International Correspondence Schools (Dept. 
522), Intertext House, Parkgate Rd., London, 
S.W.11. [0030 


sf OW and Why” of Radio and Electronics 

made easy by a new, no-maths Practical 
way Postal Instructions based on hosts of ex- 
periments and equipment buildings carried out 
at home, New Courses bring enjoyment as well 
as knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 


MAKING AN AMPLIFIER? 


TRANSFORMERS FOR MULLARD AND OTHER AMPLIFIERS 


OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms) 


T1142, ECL86’s or ECL82’s Push/Pull, 9,000 ohm, 20% tappings, 30/-. P/P 2/6. 
3 watt amp. type A tape amp., 3 watt stereo, 5,000 ohm, 13/6. P/P 1/6. 


MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 c/s). 
ECLS86’s stereo 275-0-275 v., 160 mA., 6.3 y. 4a., cT., 5 v. 2a., 39/-. P/P 3/3. 


7,140, 


7.317, 
7143, 7 watt stereo 250-0-250 v., 150 mA.,'6.3 v..4a., cT.,!6.3 v. La., 85/-. P/P 3/3. 
7.141, 38 watt 300-0-300 v., 60 mA,, 6.3 v la. cT., 6.3 vy. La. 24/-, P/P 2/3 


All transformers fully guaranteed, all shrouded fully except T.140. 
7.162 and T.55, 64/-. 


SPECIAL OFFERS FOR TRANSFORMER SETS 


'T,317 and two 142’s, 96/-. T.140 and 7.141, 35/-. T.143 and two T.142’s, 90/-. P/P 
4]- on all. } 


SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex 
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ce 84 PRICE & P. 

Short waves. Size 8zin. P. 
w. x 33in. d. x 44in. h. £7.1 7.6 
MODEL 36. Similar circuitry to above but covers Medium wave only. 
Size 7din. w. x 33in. d. x 4gin. h, PRICE ONLY €4.14.6 P. & P.5/6 


(Either of the above can be easily adapted for use as AM feeder unit) 


HARVERSON SURPLUS CO. LTD. 
eee ces 


A few minutes from South Wimbledon Tube Station. 


Please Note: P. & P. Charges Quoted Apply To U.K. Only. P. & P. On Overseas Orders 
Charged Extra. (Please enclose stamped addressed envelope with all enquiries). 
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OUR LATEST BULK PURCHASE! 


;7 BRAND NEW A.C. MAINS 5-VALVE 

re SUPERHET RADIO RECEIVERS 
%4\ Housed in beautifully styled cabinets 
al offering. terrific performance and very 

=\high quality reproduction. Built-in ferrite 

rod aerial for reception of all your favourite 

programmes. Fully guaranteed. 

L 55 (as illus.). Covers Medium, Long and 


ONLY 5/6. 


Cherrywood 3985/6 
Early closing Wed., | p.m. 


(Please write clearly) 
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ERLAYS—WE HAVE 100,000 PLAIN AND SLUGGED 
WHICH WE CAN OFFER AT EXTREMELY COM- 
PETITIVE PRICES TO INDUSTRIAL USERS. 

Enquiries welcome for RELAYS to meet your require- 
ments. Please stale operatiny voltage and/or current 

Contact and applied voltage. 

OUR FAMOUS Sr agate ater: Input 200/250 v. 
Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 
30 v., 2 amp., gel 17, 11 v., 8 a., 31/-, 5 a., 25)-. 
ri 9,17 v..1a.,18/6. P.P., Sec. 0-12-15-20-24-30 v. 


, 38/6. 

Acos CRYSTAL MIC. INSERTS,  ltin. dia., 8/-. 
HIGH GRADE MINIATURE MAGNETIC EARPHONE, 
complete with ear clip, lead, plug and socket, 7/6. 
F.W. METAL RECTIFIERS. 12/6 volt, 1 a., 7/6; 
3 a., 13/3 4 a., 17/6; 6 a., 25/-; 20 amp. 45/-. 
TOGGLE SWITCHES. DPDT, 3/6. SP, 1/9. 
MICRO SWITCHES make and break, 5/6. _ 
MAINS TRANSFORMER AND RECTIFIER giving 
12 vy. 1 a. D.C. output, 20/-. 
Ex W.D. MORSE KEYS 6/- and 8/6. 
1,000 NEW S.T.C. FREQ. CRYSTALS. 13,760 ke/s. 
to 19,872 ke/s., 5/6 each. Plus 6d. postage, Lists 
available. 10 M/C. +3 k/cs. with holder, 33/-. 
W/W RHEOSTATS, 12 v., 5 a., 4% dia. in. 10/6. 12 v. 
1 a., 2/6. 
0-1 ‘M/A METERS. M/C 2tin. F.M., 21/6. 
SET 21 H.S. TWIST DRILLS. 1/16 in. to fin. in 64ths. 
Packed in wooden case, 23/6. Set 17, 15/6. 
5in. VERNIER SLIDE CALIPERS with Depth Gauge 
Q9/- each. With thumb adjustment 10/6. 
6in. STEEL RULES -1/9. 12in. 2/9. Graduated 
64ths, 32nds., 16ths and }in. x 24in. 3/6. 
PENCIL BIT SOLDERING IRONS. Latest type. 
Listed 22/6. Our price 17/6. Weight 4 ozs. 
TOGGLE SWITCHES. 4 c/os. Centre off, 3/6. 
SET OF 7 B.A. Sockets 0-6 with Hex. Handle, 6/6. 
SET 6 CADMIUM PLATED WHIT. 0.E. Spanners. 
3/16-1/2. 11/9 

NEW MULLARD TRANSISTORS. OC71, OC44 0045, 
OC8ID, OC81, 5/6 each 
12 v. MINIATURE RELAYS. 
Weight 13 oz. 2 c/o., 9/6. 
6in. ‘SIDE CUTTER, 7/6. din. 6/3. din. R.N. Pliers 5/9. 
12in. ADJ. COMBINATION ENGINEERS SQUARE 
with spirit level. 9/6 (Sheffield eat 
Key Switches, 2 C/O., 3/-; with lock, 


ERICSSON UNISELECTOR ‘SWITCH ES 


Single Coil 75 ohm. 6 bank 25-way and 3 bank 50-way 
50 v. D.C. at 39/6 each. Special prices for Quantities. 
Lists sent on request. All post paid. Stamps please. 


WANTED—STRONGER RELAYS IN 
ANY QUANTITY 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.O. Tunbridge Wells, Kent 
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RELAYSI|:: 


lsin. x ljin. x lin. 


LARGE KEEN QUICK 
STOCKS. PRICES DELIVERIES 
FROM STOCK OR P.O. TYPES 
BUILT TO SPECIFICA- 
TION, COIL VALUES— 3000 & 600 
UP TO 22,000 OHMS G.E.¢ 
SINGLE — TWIN — EAU. 
SLUGGED SIEMENS 

BUILD UPS — MAKES, 
BREAKS, C/O’s ETC. S.T.C. 
SILVER — PLATINUM — 

HEAVY DUTY SEALED & 
COMPONENT PARTS HIGH 
SOLD SEPARATELY. 
Write us your requirements SPEED 


SPECIAL OFFER—TO CLEAR— 
3000 TYPE ONLY . 

Complete tested relays—ex 

Immediate delivery. 

eas values up to 6,500 ohms. 


Unit— 


seeeee TV/O GDU/U — .nscccsee 


Postage 1/6. 
Also many other combinations of contacts. 
N.B. Special Prices for over 100 lots. 
Over 10,000 type 3000 coils to clear at 
special prices. 


Stocks still available of Rotary Trans- | 
formers and Dynamotors from 27/6, p.p.4/-, 
Sliding Resistances 0.4 ohms, 250 watts 
to carry 25 amps., worm drive: | ohm. 125 
watts to carry 12 amps., slider type (12/6 
each, 5/- post). Loud-Hailer Diaphragms 
(5/- each, I/- post). Belling Fuseholders, 
ex unit, one hole fixing (1/- each, 6d. post). 
R.C.A. Transmitter Transformers, _Type 
900763-501 ; class—modulation, primary 
10,400 ohms, secondary 4,300 ohms, new and 
boxed (75/- each, carriage extra), etc., etc. 


DEPENDABLE RADIO SUPPLIES LTD. 


12A TOTTENHAM STREET, LONDON, W.1 
Telephone: LAN 7391/2 
WRITE — CALL — PHONE 
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SPECIAL OFFERS 


NO INTEREST ON 12 MONTHLY 
PAYMENTS 


THE NEW ARMSTRONG 227 SEE PAGE 2! 


Monthly 

Cash Dep. 12 pyts. 18 pyts. 
ARMSTRONG 
227 Mono 0 68/- 50/10 36/5 
227 Stereo 0 97/- 73/2 52/6 
222 Amp... 0 55/- 41/3 29/7 
AF208 Chassis £2 0 42/- 81/10 22/10 
Stereo 55 Chassis 0 60/- 44/10 32/2 
GARRARD 
Lab.A/EV26A .. 1 41A 30/10 22/2 
4HF/EV26A .... 8 35/3 26/10 19/3 
301 Strobe ...- 11 «(44/11 33/- 23/11 
Autoslim GC8 .. O 16/- 11/9 8/5 
AT6/EV26A 5 25/5 18/4 13/2 
LEAK 
Stereo 20/Vari, 0 11l/- g3/2 59/8 
TL12 Plus/Vari 0 69/- 52/- 37/4 
Troughline ‘ 6 59/6 44/- 31/7 
Sandwich ... 0 78/- 60/- 43/- 
Southdown 0 57/- 42/6 30/6 
LENCO 
GL58 Gram .... £1519 8 32/8 23/11 17/2 
GL70 Gram .... £26 3 2 58/2 39/2 28/1 
GL88 Gram .... £1714 0 36/- 26/6 19/- 
580 Cart. - §417 8 10/- 7/4 5/3 
Pickering Cart. £141211 29/6 22/1 15/9 


GOODMANS. 


7 10/7 11 ~ 5/8 
11 «12/11 9/5 6/9 
Q 20/- 5/2? 11/2 
0 29/- 1/9 15/8 
Trebax 5K 0 14/- 10/6 72 
Midax 650 0 19/- 5/- 10/3 
Eleganza i 0 50/- 87/10 27/2 
WHARFEDALE 
Super 8/RS/DD. 2 14/2 10/- 43 
Gold 10/RS/DD. 5 15/5 11/10 8/5 
Super eles 8 21/8 16/5 11/9 
RS/12/DD . avg 0 23/- 17/3 12/6 
0 45/- 3838/9 24/4 
0 80/- 59/2 42/5 
0 45/- 33/9 8/1 
0 50/- 37/6 27/2 
9 49/9 37/5 26/10 
f : 0 57/- 42/9 30/8 
Electrostatic .... 0 104/- 78/- 55/11 
ROGERS 
Cadet Stereo .... 0 55/- 40/- 28/8 
Cadet Speaker .. 0 45/- 38/9 24/3 
HG88 Chassis .. £40 0 80/- 60/- 48/- 
MISCELLANEOUS 
Decca FFSS Ster, ll 37/11 28/4 20/4 
Decca Deram PU £918 8 20/8 14/10 10/8 
6 9/6 6/6 4/8 
0 14/- 10/6 27 
6 7/6 «5/4 3/10 
5 2/5 1/6 1/1 
0 50/- 37/5 26/10 
501 19 0 82/- 61/5 44/- 
Philios AG1016.. £12 12 0 25/5 18/11 13/7 


wide, 17x 16in. Motor Board and Control 
Fi esa or 47/- dep. and 12 pyts. 35/3, or 18 pyts’ 


GP88 4ft, 


Showroom hours; Monday-Saturday 10 a.m.-5 p.m, 
Directions: No. 6 bus from Liverpool St. Station to Odeon, 
Hackney Rd., walk back two turnings. 


A.L.STAMFORD Ltd 22°? 24 505 


98 Weymouth Terrace, London, E.2. 
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-M.I.Mech.E.,  A.M.Brit.I.R.E., City & 

Guilds, G.C.E., etc., bring high pay and 
security. ‘“No Pass—No Fee’ terms; over 90% 
successes.—For details of exams. and courses 
in all branches of engineering, building, elec- 
tronics, etc., write for 148-page Handbook— 
free.—B.I.E.T. _(Dept. 387B), 29, Wright’s 
Lane, London, W.8. [0118 


'V and Radio—A.M.Brit.I.R.E., City and 

Guilds R.T.E.B. Cert., ete., on ‘‘ No Pass 
—No Fee’’ terms, over 95% successes.—For 
details of exams. and home training courses 
(including practical apparatus) in all branches 
of radio, TV and electronics, write for 148- 
page Handbook—free.—B.I.E.T. (Dept. 397A), 
29, Wright's Lane. London ~W 8 (0016 


| ; PERSONAL 


mm glamour films, bumper parcel of illus- 
trated catalogues 2/-, complete with details 
of. how to get a free cine projector.—Paradise 
me (Dept. 118), -49, ro Ra., London: 


[ FINANCIAL ee | 


R= capital tied up in book debts Pe 
using our sales finance service.—HCM, 
Gloucester Pl., W.1. 10196 


| éo0Ks ‘ 3} 


NTRODUCTION to Valves.’ By R. “ 
Hallows, M.A.Cantab:, MIEE., ead os 
Milward, B.Sc. Lond., A_M.1LE.E. pea 
the principles, construction, characteristics and 
uses Of most types of radio valves. The 
approach is simple and, as far as possible. non- 
mathematical, but the _ book provides the 
student with a thorough understanding of 
valves and how they work. 8/6 net from all 
booksellers. By post 9/4 from Iliffe Books Ltd., 
Dorset House, Stamford St., London, S.E.1. 


[DECADE BOXES | 


Capacity range 100pf to lllpF. 


Resistance range 0.10 to 100KQ. 


Voltage Dividers, 1OKQ or 100KQ 
input resistance. 


LIONMOUNT & CO. LTD. 


24 LYNTON ROAD, LONDON, N.8. 
Tel: Fitzroy 4178 
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WORLD RADIO & TN. 
HANDBOOK 1964 ED. 22/- 


By JOHANSEN. 


Sound, Facts and Figures, by 
Borwick. Postage 9d 
How to Listen to the World, 
Ed., by Johansen. Postage 1/- 
Amateur Radio WHandbook, 
R.S.G.B. Postage 2/6 
Amateur Radio Call Book 1964, 
by R.S.G.B. Postage 6d............0.00. 4/6 
Electronics Pocket Book, by Hawker: 


Postage 1/-. 


13/6 
1964 
14/6 


34/- 


21/- 


Postage: lil-.: \cccapsesdessanosse nde ccetareeen 


Beginners Guide to Radio, si Camm. , 
Postage 9d. 7/6 


Service Valve Equivalents, by 
R.S.G,B.! Postage: 6d. oi. .ccsncerieses ow §=3/- 

T.V. Engineers. Pocket Book, by 
Hawker. Postage 1/-. 12/6 


Special offer of British Micro Alloy Transistors. 
Send for list. 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 


(adjoining Lisle Street) 


eee eeeeecees teeeee 
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\\ TANNOY: 


For sound sense 


WEST NORWOOD LONDON sE27 
GIPSY HILL 1131 
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HARRINGAY SUPPLIES 


345 HORNSEY ROAD, N.19 ARC 4107 
SMALL MODEL MAKERS’ MOTORS 
24 vy. A.C./D.C. Reduction geared, new. Size 
lin. x lin. x 2}in. long 12/6 each. P/ /p.. 1/6. 
Othert yPes of small 12 or 24 y. motors in stock. 
TRANSFORMERS 
210/250 ~v. in. 
275-0-275 v. 50 
mA. 6.3 CT.:3 A. 
out, 17/6. 210/ 
259in, 300-0-300 
Vv. 125° mA. 6.3 
CT. 2A, 6.3 CT. 
ZbiAs, BD V., 2.K. 
: ’ out, 22/6. 220 
240 v. in, 4 v. 6.24 A. Postage 3/- in the £1 on all 
Pots 10K, 10K wire, 2.5K 2 m., 25K Lin and Log 
05/.25 M 3 each, post 6d. Tygan Fret 2/- sq. ft. 
TRANSFORMERS—Step Down. 
200/250 v. in, 30 v. 100 watt out 17/8, post 2/-. 
200/250 v. in, 110 v. 100 watt out 17/6, post 2/-. 
200/250 v. in, 110 v. 3.04 amps out £4/10/-. post 5/-. 
ARDENTE LIGHTWEIGHT EARPHONES with 
rubber moulded lead ne jack plug, 40/-, 
EX BCC GRAM UNITS 78 R.P.M. with amplifier 
and speaker, £6/10/- ae carr. 5/-. 
 HELIOGRAPH SIGNALLING MIRRORS complete 
with spare mirror, accessories are in fitted leather 
case, new 12/6 each. Carr. 4/6. 
Ay 200%. TAPE SPOOLS 2/6 each, post 1/-. 
6in. P.M. HEAVY DUTY SP § in steel double 
grilled wall mounting cabinet, new 80/-, p/p. 4/-. 
24 v. 20 AMP SELENIUM RECTIFIERS heavy 
duty 30/- s/h., p/p. 3/6. 
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= ee Servicing Manual.’”’ W. T. 
Cocking, M.I.E.E. This is the tenth edi- 
tion of a book which since 1936 has been known 
to radio servicemen everywhere as a reliable, 
thorough and comprehensive guide’ to solving 
most of the problems that arise in the repair, 
maintenance and adjustment of the modern 
radio receiver. In the present edition a major 
addition is a chapter devoted to transistors and 
transistor sets. The author of ‘‘ Wireless Ser- 
vicing Manual ’’ is well known to a wide circle 
of readers as former editor of ‘ Electronic 
Technology ’’ and now of “Industrial Elec- 
tronics.’’ His crisp lucid style makes this hand- 
book of utmost value to the service man and 
amateur alike. 25/- net, 26/- hy post. 
aS iy Re cree Delay Lines.”’ Cyne Fs 
Brockelsby, B.SC., A.R.C.S., A.M.1.E.E. 
S Palfreeman. R. W. Gibson; B.S.C.(Eng.), 
GRAD’ I.MECH.E. The authors are members of 
a team which has ben working on ultrasonic 
delay lines, since the early days, at the Mullard 
Research Laboratories This is the first book 
to be written specifically on the subject, which 
has important applications in radar, radio and 


television, electronic computers, pulse-forming 
networks, correlation techniques and multi- 
channel communication systems. The early 


chapters discuss basic Way Wie and the various 
types of delay lines are then covered. The 
chapter on electronics for delay lines deals fully 
with the design of broad-band amplifiers, oscil- 
lators, etc., either with transistors or valves. 
The last two chapters are devoted to delay line 
Measurements and the many applications of 
delay lines. Among the five appendices there 
is one containing nearly 60 curves which give 
the characteristics of many delay line materials. 
The final appendix discusses one of the latest 
developments, ceramic transducers. 65/- net, 
66/3 by post. 


240 ELECTRIC POWER amma 


ASAIO from 12 « CAR BATTERY 
ws ia iDYNAMOTOR UNIT 


ae ae Input 12. output 200/250v. at 150 to 220 watts. 
Re) Perfect for TELEVISION. POWER TOOLS and all 

SS sires AC/DC ELECTRICAL EQUIPMENT, gives 

F) wonderful results. Price ONLY + 12 tarviage. 

‘Send stamped envelope for full illustrated details 

A. L. SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 


4W W—212 FOR FURTHER DETAILS. 


PLEASE 
® 


RATE: 9/- for TWO LINES. 
-Line. Average six words per line. 


issue. 


Press Day,' Friday, January I7th for February, 1964 


CLASSIFIED ADVERTISEMENTS—— 


Use this Form for your Sales and Wants 


To ‘‘ Wireless World’’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.!. 
INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


4/6 every Additional 


@ Name and address to be included in charge if used NAME....... Sigvelsisinie's 
in advertisement. 
oe Box No. Allow two words plus I/-. ADDRESSES ern. 
@ Charges etc., payable to “Wireless World "’ and 
crossed ‘‘& Co. 
@ 


NPL APNGPNGPNGELVGONGPNGINGIN GING Gt 
The Kit you have been waiting for! 


Enhance the appearance. Improve the performance of your 
‘avourite transistor set by building it on a printed circuit’ 
chassis of your own design from parts you already have. 


PRINTED CIRCUIT KIT 


Price 5/-. P. & P. I/-. 
CONTENTS: (1) 1/1Gin. Copper laminate board 44” x 24”. 


(2) All chemicals to ctch a chassis for a pocket loudspeaker 
receiver, or any circuit described below. 

(3) Plastic case for the above (4}in. x 22in. x lin.). 

(4) Instruction booklet ‘‘ Printed circuits for amateurs.” 

(5) 10 suggested circuits and layout diagrams to suit this 
kit and your components, listed below. 
(1) Sensitive pocket loudspeaker Reflex. 

Record-player/intercom amplifier. 

Miniature match-box receiver. 

Sub-miniature Wrist-watch radio. 

(5) ‘* Solar Battery *’ Portable Receiver. 

Selective crystal set with Loudspeaker. 

Carrier Power Conversion Receiver. 

Metal Detector—Treasure Locator. 

Simple Radio Control Receiver. 

(10) Remote Control of Models by induction. 


All electronic components available separately for these 
circuits. Extra copper laminate 1d per sq. inch. Add for 
postage and packing, 1/- minimum. 


“LITON PHOTOELECTRIC 
CONSTRUCTION MANUAL” 


for the amateur constructor 


2nd Edition now available. Send 1/- in stamps please, 
Customers whose orders for this book we were unable to 
supply earlier please re-order now, while stocks last. 
CONTENTS: 4 Burglar alarms for mains and battery opera- 
tion. Light-beam modulator. Projector Stabilizer. Photo- 
electric Counter. Garage Door Opener. Light Saver. Cus- 
tomer Announcer, etc. Photo Cells and Photo Transistors. 
A mine of practical information for the home experimenter. 
26 diagrams and illustrations, To avoid disappointment 
send for it to-day. All units available ready built or in 
kit form. Details and Prices in Manual, 


Battery Alarm Kit 65/-. MAINS KIT £5/10/-. 


“ST. JOHN'S RADIO,” Mail Order Dept., 


3, Jews Row, S.W.18 = Callers to 354 York 
Road, S.W.18. Phone: VAN 8822 


ater Ner Net Ne Ne Nn Not Not Nett 


REMITTANCE VALUE........... serie ENCLOSED 


NUMBER OF INSERTIONS............... Jt 
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Mode! “770R" Very High Fre- 
Quency receiver, covering from 
19 Mc/s to 165 Mc/s in six ranges. 
Accepts AM, FM and CW. High 
sensitivity, fine control, thoroughly 
reliable. 


SEDD 


Wireless World 


Model ‘'850/2'' General Purpose 
LF/MF receiver. Six ranges give 
a coverage of 10 kc/s to 600 kc/s. 
Full communications facilities and 
suitable for all climates. 


There’s an 


Model “770U" Ultra High 
Frequency receiver, covering 
from 150 Mc/s to 500 Mc/s. Excel- 
lent performance throughout and 
suitable for receiving either FM or 
AM signals. 


COMMUNICATIONS RECEIVER 


FOR ANY FREQUENCY serween 10kcé anv 1000M(cs 


Model °770S" Extra High Fre- 
quency receiver, with coverage 
from 500 Mc/s to 1000 Mc/s. Coarse 
and fine tuning controls permic 
excellent frequency resolution, 
High performance and possesses 
many special features, 


Telephone: PRlory 2231/4 


Model 830/2 Wide Range Com- 
munications receiver. Nine 
ranges, 300 kc/s to 30 Mc/s. Eight 
spot frequency crystal controlled 
positions. Many refinements includ- 
ing incremental tuning, variable 
selectivity, sideband selection, crys- 
tal calibrator. 


Please write for full Technical Specifications to the Manufacturers 


STRATTON & CO. LTD., 
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Model ‘'880/2"° High Stability 
HF receiver. Superb specification 
and performance, as necessary to 
meet professional requirements. 
Range 500 kc/s to 30 Mc/s. Setting 
accuracy within 500 c/s. Combines 
the advantages of crystal control 
with continuous tuning. 


BIRMINGHAM, 31 


ili 


TELEX: 33708. 
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WITH ERSIN MULT 


THE MOST MODERN OF SOLDERS.... 


an alloy to which a precise amount of copper is 
added, preventing the copper of the soldering iron 
bit from being absorbed into the solder alloy. The 
bit life is prolonged by up to ten times ensuring 
more consistent soldered joints and eliminating 
maintenance. , 


SAVBIT for Factories 

. There is a 5-core SAVBIT alloy available in gauges from 
10 s.w.g. to 22 s.w.g. for any process where solder is 
required in bulk. Supplies to factories on 7 lb. and 1 tb. 
reels. 3 


SAVBIT for Miniature Components 

with its entirely non-corrosive, extra active, fast Ersin 
Type 362 flux. SAVBIT alloy meets all requirements for 
rapid soldering processes. 


SAVBIT for Printed Circuits 

A new 8-core SAVBIT alloy with 362P flux has less than 
half the flux percentage of standard Ersin Multicore 
Solder. An exclusive agent PENTACOL combined with 
the flux promotes extra rapid spread. 


SAVBIT for the Handyman 
used directly from the unique handy dispenser, 15’ of 
5-core 18 s.w.g. SAVBIT for only 2/6d. Available also in 
Size 1, 5/- cartons. 


é 


Samples FREE to Production Engineers. We are delighted 
to send free samples of any Savbit Alloy or standard Ersi 
Multicore Alloys to production engineers who apply for 
them on their company’s notepaper. Please state clearly the , 
type required. 


Ersin Multicore Savbit Alloy is manufactured under sole British Licence of Patent No. 721,881 by 


MULTICORE SOLDERS LTD., MULTICORE WORKS, 
BOXMOOR 3636 


See also Multicore advertisement on inside page. 


HEMEL HEMPSTEAD, HERTS. 


CMMS26 
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